


3. INITIAL EVALUATION 

This section presents an initial evaluation of existing information pertinent to conducting a 
focused RI/FS for the OCVZ Operable Unit beneath and surrounding the SDA. A conceptual model 
of the contaminant migration at tbe SDA is presented in Section 3.1. The volatile organic compound 
IVnC\anllrrpd~rrrintinnanrpnrnvidpdinS~~~inn3.2~ Thecharac!eriza!Innnflrnnwnandsusnert~~ \ --,------- __-_. r ..-..- -.-r .-..---. r----- 
volatile organic contamination is outlined in Section 3.3. Applicable or relevant and appropriate 
requirements (ARARs) are discussed in Section 3.4. A preliminary assessment of potential effects 
on health is provided in Section 3.5. Finally, a listing of potential remedial action objectives and 
remedial alternatives is contained in Section 3.6. 

3.1 Pathway/Receptor Model of Volatile Organic Compound 
Migration at the SDA 

The movement of VOCs is a function of their chemical form and their interaction with the 
meteorological, hydrogeological, and geochemical characteristics of the SDA Transport calculations 
using site specific parameters indicate that VOCs migrate primarily in the gaseous phase. However, 
they may also be found dissolved in the aqueous phase. Studies have indicated that the vadose zone 
shows limited zones of perched water (Hubbell 1990); the remainder is not saturated with respect to 
water. The majority of VOC contaminated samples in the vadose zone have been taken of the gas 
phase. No organic phase samples have been found. 

The SDA is situated above a 5SO-ft thick vadose zone consisting of fractured basalt and 
intercalated tine-grained sedimentary interbeds. Moisture movement in the vadose zone will be an 
important control of aqueous phase contaminant migration from the source through 580 ft of the 
subsurface to the groundwater. Air permeability of the subsurface will be an important control of 
vapor phase contaminant migration to the air and groundwaier paihways. 

The pathway/receptor model of the site (Figure 3-1) depicts the relationship between receptors 
and the primary source of disposed contaminants. Contaminants are connected to the receptors by 
,L- ..“*l....“.... l-l%- ..“*I........,.,“,“*,.. . ..r\&.l :r ,I;.Alnrl ;..,II ” rlm.rr:..&-.n ,4 tl.n mr.3”tA.a “..A m.:r\r ,,,r p,,,wap. AIlL. pL”“oJ,nc*cp’L”1 lll”“Cl 0 “I”,Uuu 111,” La “W ”,,p,“,, Yl L,.U L.L..y.“LY “,I” ,,,“,“a 
pathways, a summary of VOC sources and modes of release, and contaminant movement through the 
subsurface. 

3-j .! Rnrcninra and lJ&rqa . .--- r--. - -..- . 

The receptors of VOCs from the SDA include humans and terrestrial biota. Two time frames 
have been identified: an institutional period and a residential period. No additional institutional 
controls (fences controlled access. etc.) are assumed for the institutional period access to the RWMC 
is presently controlled. No institutional controls are assumed for the residential period. 

During the institutional period, human receptors are divided into two groups based on the time 
spent at the site. RWMC workers are at the site 40 h/wk and can experience a variety of scenarios 
that may include exposure to water from wells at the SDA (drinking and showering), flooding of the 
area, inhalation of vapors from the surface of the SDA, contact with or ingestion of VOC 
contaminated soil, and accidental releases of material during routine operations. Visitors spend less 
than 40 h/wk and usually spend less than 8 h/day at the site. It is assumed that visitors would not be 
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exposed to scenarios that include aspects of routine operations or unusual occurrences. Visitors 
wouid be exposed io waier from weiis at ibe SDA through drinking and -vaporS htii the SDA 
through respiration. Terrestrial biota include desert mammals and birds, migratory waterfowl, reptiles, 
and amphibians, as well as terrestrial plants and grasses. 

&r&m the rc4&nti~t nerid human r~~~ntnrc rns~ld he livino in the SD-A- nepse indip:&& b . ..” .“I ._“.... “. r” ..--, ..“... “.. .““” r‘“-” “““.” “” . . . ~~cl .._ _..” 
could be exposed to VOCs through drinking water from the wells at the SDA, contact with or 
ingestion of VOC contaminated soil, and inhalation of vapors. 

The groundwater and air are assumed to be the primary pathways for delivering VOCs to the 
receptors during both time periods. Groundwater is a pathway for humans through wells which may 
provide water for direct consumption or contact (drinking, cleaning, recreation, etc.) and indirect 
consumption or contact (farming, ranching, hunting, fuhing, etc.). Air is a pathway to humans and 
biota through its capability of transporting VOCs to both receptors for direct contact. Direct dermal 
contact or ingestion of soils is a pathway to humans. The interaction between receptors and the 
pathways is given as a matrix on the right hand side of Figure 3-1. Modes of exposure to 
contaminants include ingestion and inhalation. 

3.i 2 Basis for Risk Scenarios 

The following list provides the basis for evaluating risk scenarios as defined by EPA and IDHW: 

2. No institutional controls during residential. 

3. Institutional period 

4. Residential period 

3.1.3 Contaminant Sources and Release Mechanisms 

VOCs may be released from stored waste (primary source) to surticial sediments (secondary 
source) and to vadose zone basal& interbeds, and perched water (tertiary source). VOCs are 
released from the primary, secondary, or tertiary sources to various pathways by volatile emission or 
infiltration/leaching. The following sections provide a description of the soil, basalt, interbeds, and 
perched water sources and associated contaminant release mechanisms. 

_ ..-- 3.i.3.i Primary Sources or vuL;s and Reiease Mechanisms. Tile primary sources of 
VOCs have been identified at the SDA The first and largest source. includes inactive pits and 
trenches. TRU and hazardous wastes were disposed in the inactive pits and trenches until 1970, and 
low-level waste was disposed in pits between 1970 and the present. These TRU, hazardous, and 
I-... I_.._ 1 . ..__. -_ ^_- .L- ^_.._ ̂- ^E xlnr^ ,“w-,G”G, WaNW a,Ci LUG >“ULt& “L v VW. 

The pits and trenches are capable of releasing contaminants to the environment through 
emission of VOCs to the air or through transport caused by infiltration of aqueous phases and by 
!e&+o nf the p&e. nve i~a~ti~~ nits BIWI trmwhpr nnd the nrtive Inw-ipve! wn&~ nit r~111d w.~~~s~ a -- --_- =.- -..- __- .__._ -_ -._- _._- - __.._ .-.. =.. _--_- __.--- 
contaminants through a flooding event. 
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3.7.3.2 Secondary Sources of VOC Contaminants and Release Mechanisms. Secondary 
contaminant sources resuit from voiatiie emissions, infiitration and ieacbing, or fiooding of primary 
sources, Surticial sediments around and beneath the pits and solid cover over inactive pits and 
trenches are secondary sources that could release contaminants through the following secondary 
mechanisms: 

. Blowing dust particles 

. Volatile emissions 

. Intiltration and leaching. 

The secondary release mechanisms move contaminants directly into the air pathways from the surticial 
sediments (see Figure 3-l) or to the vadose zone, and hence to the aquifer, via infiltration, leaching, 
or vapor transport. 

3.1.3.3 Tertiary Sources of Contaminants and Release Mechanbms. The volatile 
emissions, infiltration, and leaching of surticial sediments contribute to the formation of a tertiary 
source of contaminants VOCa and aqueous solutions derived from infiltration and ieachmg processes 
can contaminate the vadose zone. Four tertiary sources are identified by contaminant emission or 
infiltration/leaching. Those sources are 

- . . . xxnmentaty interbeds 

. Sediment in filling fractures in basalt 

: Baa!: 

. Perched water in the vadose zone. 

Contaminantc can move through further volatile emissions and infiltration/leaching into the 
groundwater pathway and air pathway from these tertiary sources 

3.1.4 Volatile Organic Contaminant Migration at the SDA 

Understanding transport of VOCa through the unsaturated zone is complicated by the fact that 
these contaminants may exist primarily in three phases: (1) aqueous (or diiolved) phase, (2) a 
nonaqueous phase (i.e., Regal Oil), and (3) a vapor phase. Because of the volatile nature of the 
organics, there is rapid partitioning between aqueous, nonaqueous, and vapor phases. The generation 
rate of the vapor phase can be estimated directly from the mole fractions of the iiquid phase 
components, pure component vapor pressures, and soil temperatures. 

Site characteristics and waste properties suggest that transport of organic vapors occtus by the ^ . . .~~~._.~~_ totrowing mechanisms: (aj vapor transport, jbj aqueous transport, and (Cj nonaqneo-ns iiziiiS-pit. 
The rate of vapor transport increases with an increase in volatility. Aqueous transport is minimized 
by the dry nature of the site, and nonaqueous transport is minimized by the increased viscosity of the 
oil relative to the contaminants of concern. The processes and mechanisms affecting vapor transport 
^_ anr 
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Molecular diffusion 

Mechanical dispersion 

Advection by air flow 

Gravity (vapors are heavier than air) 

Dissolution and transport in soil-water 

Adsorption in natural organic matter in the soil 

Abiotic and biotic (bacterial) degradation. 

These processes are illustrated in Figure 3-2. 

In the surficial sediments, transport of organic vapors will be dominated by the processL~ of 
molecular diffusion and advective air flow. These processes dominate during low moisture condir ,xts 
in the soii and account for the venting of the vapors to the atmosphere. During conditions of high 
soil-moisture, such as during a flooding event, the processes of dissolution and liquid transport are 
dominant. As a result, it is possible that water flow through the unsaturated zone can play a role in 
determining the rate and direction of organic vapor transport (Figure 3-3). The porosity system in 
AL. L-.-l_ 1--~--- -.--~L- -.-~--~--L-- ---A--II!--.L- >:---.-- -c..---- .-------L_--..-- .L_ ..---- LIIC wasall myws may “t: a ma,” Lttuur cxJrlLr”rrrrlg UK U,Ic4x,“,, “I vapu, r,auapuLL “CLauslz L,,C vapu, 
will preferentially follow fractures and porous intraflow structures 

Horizontal movement along interbeds is expected to be emphasiaed if the soil-water levels are 
!ow (i.e., layc s&!*atinfi Q* !pcsj. 1” crises where &I-umter lev.4~ ZWP near aatnratinn~ the -_. ---- .._-_- --_. ..---- ._.-- -_- ._--_ _-_-_-__-__, 
sedimentary interbeds may act as retardants (because the pores are tilled with water) to the organic 
vapors. 

For VOCs in the aqueous phase: diffusion and advection are expected to be dominant transport 
process. Movement of organic dtssolved in the aqueous phase through the geologic system will follow 
the patterns of groundwater flow; however, they will be retarded because of attenuation and 
adsorption. Annual average percolation rates at the RWMC may be on the order of a few cm/y and 
may not induce much movement of the aqueous phase component. It is possible, however, that the 
past flooding events have acted to transport some aqueous phase contaminants from the pits to the 
sedimentary interbeds. 

The nonaqueous phase organics are expected to be the least mobile component of the organics 
because of their higher viscosity. The nonaqueous phase component consists of machine oii. Gii 
released from failed 55 gal drums is assumed to remain in the immediate vicinity of the containers 
due to the high viscosity. However, it may move downward within open f~ures in the basalt. No 
organic phase liquids have been found in the subsurface. Any significant movement of the 

l~~~~~~l--!cl- >!--*-------I m-.. D--a-- .~~._I. _..~~ L--~- ?->-~--A nonaqueous phase couid occur by mumsc~mc: onpra~men~. rast nooumg events may rravt: muuccu 
some degree of immiscible displacement of the nonaqueous phase. Low viscosity hydrocarbons, not 
on the initial waste inventory reports, may also exist. 
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1. Some water may flow from sediments into and through intergranular pore space in the 
basa!t matrix 

2. Some flow may occur in basalt in closed fractures and joints with capillary permeability 

3. Lateral flow may occur along an interface because of contrast in hydraulic properties 

4. Water will not drain out of sediments into an open fracture until sediments become 
saturated at the interface 

5. Some water will flow from a sedimentary layer into sediment-filled cracks 

6. Some water will move out of fractures into the basalt matrix. 

if future Sooding and deep infiitration of water is exciuded, migration of aqueous and 
nonaqueous phases should be very slow. Migration of vapor phase organics is expected to continue 
as long as waste sources exist in the pits. However, the vapor phase may be amenable to simple 
remedial measures, such as vapor vacuum extraction. 

3.2 Contaminant Inventory 

3.2.1 Volatile Organic Compounds 

There have been three waste characterization investigations conducted. The first investigation 
in 1980 was to identify potential nonradiological hazards included in radioactive waste shipments 
received at the INEL from off-Site generators. In 1981, a second investigation was conducted to 
identifv nntentinl nnnradinlnvical hazards included in TRIJ wasters stored at the ‘ISA From these , r_.- -. ..-...--.-.- w---- ------ ~~ 
two investigations, it became apparent that one aspect of source characterization that had not been 
fully investigated was organic wastes generated by Rocky Flats Plant, one of the largest off-Site 
generators. This led to a third investigation in 1987 to estimate the quantity of various Rocky Flats 
Plant-generated organic wastes at the RWMC. 

In performing the waste characterization investigations, the waste management personnel at the 
Rocky Flat Plant were contacted by telephone, letters, and visitation. The objective of the 1987 visit 
to Rocky Flats Plant was to obtain as much data as possible on quantities of volatile organic wastes 
that had been shipped to the SDA Various Rocky Flats Plant waste management personnel were 
interviewed, including the retired manager of the Waste Treatment Facility, M . E. Maas, who was 
present during the 1980 and 1981 investigations. 

it was known from ihe previous investigations that the primary source of organic waste materiai 
from the Rocky Flats Plant sent to the INEL was in Rocky Flats Plant Content Code 3 - Organic 
Setup Sludge (74 Series Sludge). The total volume of used oil, carbon tetrachloride, trichloroethane, 
trichloroethylene, and perchloroethylene that was received by the Waste Treatment Facility at the 
D^^L. lx”... D,““, ““A +I.- rlntn. ,.F m ra:nt ..,a._ ,t.tn:“,J F.,.... ,I.* D,.A,.. TX,+. D,“.., urn.tn nchhy 1’1(IW  110111 a&II” ulr “aLLa “L nbK1pb nr,r ““LIIIII~Y LL”lU u,r ‘.\u*lbJ I UAW 1 ,‘.UL . . mot.. 
Management monthly reports. 
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These monthly reports also provided data on the amount of lathe coolant received and the 
number of Content Code 3 drums that were transported to ihe SDA. Monthiy reports for i966 and 
1%9 were not available, so quantities were estimated based on previous information on the number 
of drums of Content Code 3 waste shipped to the SDA 

. Amounts of hazardous materials generated by off-Site generators stored or disposed of at 
the RWMC were quantified 

. Unique waste characteristics attributable to organic material processes were identified. 

3.2.2 Additional Compounds 

The buried waste contains toxic chemicals (mercury, thallium oxide, cyanide, benzene, etc.), 
pyrophoric materials (zirconium chips and sodium), animal carcasses and excreta, and other hazardous 
materials (acids, gasoline, etc.) that are also radioactively contaminated (see Table 3-l). 

Table 3-l is a compilation of hazardous materiais that have been input into the Radioactive 
Waste Management Information System data base from available shipping documents. It should be 
noted that this is not a complete list of all the hazardous materials buried in the SDA, but only a 
general representation of hazardous waste based upon those available shipping documents. 

The organic wastes comprised mainly lathe coolant (machining oil and carbon tetrachloride), 
used oils, and degreasing agents such as trichloroethane, trichloroethylene, and perchloroethylene 
(Table 3-2). Approximately &tOO gal of organic waste from the Rocky Flats Plant were disposed 
mt +I...- W,d. frnm ,0&A t,, ,071 Tlw nrnmic ,,m.te inchderl 74 MO m,,,,,,r nf rarhnn t&rnchl,,de Y. . ..- 1-z. II.,... . ...,, .” .<... _..- -.~” . ..- .._“._ . .._.____ _ .,_I_ ~ _______ __ _______ .-._--...-..-- 
and 25,000 gallons of other volatile chlorinated hydrocarbons (Table 3-3). 

The most significant volume of hazardous organic material at the SDA is found in waste 
identified as 74 Series Sludge, which was generated by the Rocky Flats Plant (Engineering Design 
File QWP-ISV-024). The Rocky Flats Plant, formerly operated by the Rockwell International Energy 
Systems Group for the DOE, fabricates plutonium and other components for use in the weapons 
program. Radioactive wastes generated by the Rocky Flats Plant originate primarily from foundry 
operations, component fabrication, plutonium recovery and purification operations, analytical research 
and development activities, and waste treatment facilities. 

The locations of organic sludge disposal in the SDA can be tentatively identifkd by using the 
specific year and annual quantity information obtained from the Rocky Flats Plant, and correlating 
that information with the pits in the SDA that were open during that same time period. An exampie 
would be the year 1969, in which it has been estimated that 533 drums of organic waste were shipped 
from the Rocky Flats Plant to the SDA (Table 3-3). During the same time period, Pits 6,9, and 10 
were open and can be assumed to have received this waste. Using this methodology, Pita 4, 5,6,9, 

. .A. . ~~~~ I>mm.Icm> ___._.z .,I.. Le.2 ______ >..^A .L^ n _^I__ Cl-.- n,..-. ---....:^._.^^.^” ana IU nave oeen roenuneu as ~otennauy navrrrg rcccrvcu ale ~ovr.y ~-raw r~arn VL~~III~ *I~WLW. 
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Table 3-1. Estimates of hazardous materials disposed of at the SDks 

Material 
Volume 

Cm31 
Volume 

P3) 
Volume 

(gal’) 

Ragsb 128 4,500 NA 

Oil (in absorbent) 89 3,100 23,488 

Lead 170 6,100 NA 

Asbestos/lagging 100 3,500 NA 

Ethylene glycol 1.5 so 390 

Mercury 
.&^:A^ IUC UP, -t,. :.. “l.““.l.~“,\ nL4ucI \A” ( Ilbl, lb*.) u, ‘“Y”,“w.,., 

Organ& (ether, etc.) 

Santo Wtv? 

Sodium, sodium compounds, and pipe 

8.5 

38 

2.5 

200 

105 

Batteries 

Benzene 

Animal carcasses and feces 

khiC!CSd 

Cyanide 

300 

?,400 

900 

7,100 

3,700 

20 

3 

2,508 

8450 

co.35 

,.,.P “.U 

64 

1,100 

930 

210 

180 

7 

:3 

2,248 

10,200 

6,700 

53,700 

27,600 

0.5 

0.1 

71 

24 

<O.Ol 

NA 

20 

NA 

NA 

NA 

Meat wibotuiinus 0.05 

Tritium vials 2 

Zirconium chips 30 

Caustic compounds (NaOH in absorbent, etc.) 26 

Paint chips and cans 6 

Gasoline (absorbed) 

Ammonia bottles 
T)ja;;irrm o=&$e 

S 

0.2 
/I31 .“.I 

1,300 

NA 

NA 
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Table 3-1. (continued). 

Material 
Volume 

(m3) 
Volume 

P3) 
Volume 

(gal’) 

TRU Texaco Regal Oil 148 5,215 39,018 

TRU carbon tetrachloride 92 3,263 24,413 
T-n*7 ,dL.... ---^-:.- AR” “lll~jl uzg.mrrw 94 :.::8 -I* ALO Lf.NO 

TOTAL (approximate) 1,364 48,344 222,450d 

a. Source: Laney et al. (1988). 

b. The quantity identified assumes 5% of the total rag inventory at the RWMC is oil/solvent soaked. 

c. Santo Wax is from the Organic Moderated Reactor Experiment; it may not be a hazardous material. 

d. Vehicles disposed of at the RWhfC were assumed to be driven into the pits with fuel, oil, antifreeze, 
and hntte&s left in n!ace; The volume indicated renwsenh 5% of the tn&! v&i& vn!un~ ~..~...~ ..-..-..- .-r.---...- -.. 

e. Gallons are not volume equivalent due to some solid materials. NA volume, in gallons, is an 
inappropriate measure for these materials. 

Table 3-2. Organic liquids from Rocky Flats Plant processed at SDA monthly. 

Oreanic liauid 

Lathe coolant (68% Texaco Regal Oil, 
rncz ^..Jw... .^r-^^LI^~A-\ TV I” *(I, W ll LCU a*,uv1 we, 

Gal/ma 

700 

Percent 
of total 

47 

Trichloroethane 150 

Mirwllm.-nnr fhvdra,,lir nil * .-1--..1..-- - \..=- _ --..- -.., 650 
gearbox oil, spindle oil, 1,1,2-trichloro-1,2,2-trifluoroethane, 
Varsol, etc.) 

10 

43 

Reference: EDF-BWP-ISV-024 
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Table 3-3. Organics shipped from Rocky Flats Plant to the SDA 

Year 

1966 

1%7 

1968 

1969 

SDA Number 
status of drums 

Buried 267 

Buried 5,518 

Buried 2,391 

Buried J3J 

TOTAL 8,789 

Tnuor” I _a,.+, 
Regal 
oil 

2,000b 

22,247 

10,771 

4.000b 

39,018 

(Volumes in eallonsj 

Carbon Other 
tetrachloride oreanic? 

8oob No record 

14,832 4,255 

7,181 18,313 

1.600b 2.4oob 

24,413 w-3 

a. Mostly l,l,l-trichloroethane, trichloroethylene, perchloroethylene, and used oil. 

l?. Data ~:ima:ed. 

Reference: EDF-BWP-ISV-024 

This information strongly correlates with the results of the soil-gas survey. The highest 
concentrations of soil gas are for the most part associated with Pits 4, 5, 6, 9, and 10 at the SDA. 
The trenches in the southeastern portion of the SDA received INEL-generated wastes. Investigations 
are being conducted to determine the source(s) and characteristic(s) of the wastes deposited in that 
portion of the SDA. 

Although the dates of the waste shipment to the SDA may be correlated with the dates specific 
. . -,-__.a :- ^__L :-_12.>_1__^1 -:. ^^- _-I__ L^ ^^r:-^r^-l pm were open, the quantity of organic -waste pracc;u ur earn muiviuuar Fu ~;arr unry uc csum~~cu. 

Existing records are inadequate to determine specitic waste placement. One estimation method 
would be to use the existing Radioactive Waste Management Information System, which contains data 
on the amount of 74 Series Sludge placed in individual pits. The Radioactive Waste Management 
Tn‘-n-ntinn ‘&m,~m A+., An nnt ,l;f“.=r.=nt;nt~ k+..,,+n thp f,,,w +,n,er nf em+,, Fl.tc Plnnt ch,da,=s. IIIL,,L,,aY.aY.. Y,“.“... “Y.” “V ..Y. I...“.” . . . . “.” .,“...““.. . ..- -I-. .,r‘” 1- -.-.-., _ .-- _ .-... “‘--L)-, 
that is, Rocky Flats Plant Content Codes 1 to 4 are all categorized into a single INEL Content 
Code 2-74 Series Sludge in the Radioactive Waste Management Information System. However, 
Radioactive Waste Management Information System data can be used to get a percentage of the total 
amount of sludge received and subsequently placed in each pit. Assuming that the distribution of the 
sludge received was independent of the specific nature of the different sludge types, an estimate of 
the amount of organic sludge placed in each pit can be made using annual organic sludge quantities 
and the percent distribution of the sludge among the pits. 
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3.2.3 Volatlles Organios 

Table 3-4 shows an estimate of volatile organics buried in the SDA. TRU-contaminated Regal 
Oil, carbon tetrachloride, and other organ& which were generated at the Rocky Plats Plant, are 
constituents of the 74 Series Sludge. The 74 Series Sludge consists of different types of sludge 
An..c.“A;nn m.. ,hn . . . ..TCPIC ,...4 al Dl\rL., Flot. D)i,r d c I; 0 .nrl rn m=PPi”Prl 74 SPriP. .Sh,A”~ U’pM”,‘,~ VU &,I” p”‘wY ..“...a “L ‘.““a., 1 .“U. IS.” 7, “, Y) /, I..” _” .-..-- , . I”_. - “._” ~“. 
Table 3-5 shows the volume of 74 Series Sludge disposed of at various pits. It is assumed that the 
other organics shown in Table 3-4 are distributed evenly in all the pits. 

The investieation identified live types of 74 Series Sludge sent to the INEL from the Rocky 
Plats Plant. Starting in the 197Os, the four sludges were differentiated in computer data bases and 
logbooks at the Rocky Flats Plant by content codes. Rocky Plats Plant Content Code 1 designated 
a wet sludge produced from treating aqueous process wastes. Rocky Plats Plant Content Code 2 was 
a wet sludge produced from the treatment of all other plant radioactive and/or chemical contaminated 
wastes and further treatment of Content Code 1 waste. Content Code 2 sludge contained very little 
organic material but may have occasionally contained bottles of chemical wastes (usually liquid). 
Rocky Plats Plant Content Code 3 sludge was the organic setup waste produced from treatment of 
liquid organic wastes generated by various plutonium and nonplutonium operations. Rocky Flats . ..- Plant Content Code 4 sludge consisted of iiquids absorbed and solidihed with a cement mixture to 
prevent desorption. The most significant contributor to the volatile organic material at the SDA 
appears to be the Rocky Flats Plant Content Code 3, 74 Series Sludge. Data from the Radioactive 
Waste Management Information System do not distinguish between the four different types of Rocky r--_- r..-. “A “--z-. c,~~de. ..__ .__L_ on*. ^I, ^_^ .I-_:--...-_I ^_ ,-..“.^“. r.^A.. ? l-k..” .L^ r,aw rliull 14 3erKs .xuugr St5Ul L”UlG avm; au 2lL.s uwrgnarcu m W111~111 LAnvz L. AULW, LUG 
differences between the organic sludge (Content Code 3) and the nonorganic sludges from the Rocky 
Flats Plant cannot be determined using Radioactive Waste Management Information System data. 

f-wh.pr innci.=m~nria-.r nrirewhr=n ..rinn Ata frnm the Radimwtive W&c M~ngoement Tnfnrmntinn _...“. . ..“““~“““.“” l..“” . ...“.. -... ~ “” .---- ___ _._” __““.““_ __.” LI-.“- .___.__ - __..-..-.. 
System data base. As shirnments arrived :lt the RWMC, personnel responsible for logging those 
shipments classilied an entire load of waste :der one classification even though different wastes were 
received in one shipment. There is also a significant amount of redundancy in the content code 
designations for similar type wastes. An investigation to estimate the quantity of various Roci:v Flats 
Plant-generated organic waste was performed m 1987. From this investigation, it was dete mined 
approximately how much Rocky Flats Plant Content Code 3 sludge was sent to the SDA Table 3-3 
shows the amount of organics shipped from the Rocky Plats Plant to the SDA by year. 

Descriptions of the live types of sludges shipped to the INEL from the Rocky Plats Plant 
Aqueous Waste Treatment Facility were not identified separately on shipping documents. All the 
waste shipped from this facility was categorized by the accompanying shipping documents as 74 Series 
Sludge. Since the Radioactive Waste Management Information System data base used the shipping 
documents as initial data, the current data base does not specify the amount of the four specific 
sludge types shipped to the SDA However, a breakdown of the individual sludge type generated by 
the Rocky Plats Plant on an annual basis has been obtained from the plant. The breakdown is listed 
in Table 3-5. From this table as well as further investigations that took place in 1987, the amount 
of organics shipped annuaiiy and processed by the SDA nionthiy has been estimated. 

Before shipment from the Rocky Flats Plant, the liquid organic wastes were mixed with calcium 
silicate to form a grease or paste-like material. Normally, small amounts of absorbent, such as 
A;, n,: ssrava slcn mird d;th the wnrtm tn hind f.pe IAnirle Unur~v~r th.t tr.=.~tm~nt Ai,4 nnt rer,,lt V,,-YaI, ..“LI Y.“” . ..s.x”Y . . . . . 1 .l.” ..““.” .” “...” ..“” ..y”.-. __” ..“.“.( ..-I. ..“I . ...“._. “.” ..“_ _“l”._ 
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Table 34. Estimated organics buried in the SDA. 

Material Volume Volume 

Oil (in absorbent) 
Ethylene glycol 
Organ& (ether, etc.) 
Santo WaXa 
Benzene 
Gasoline (absorbed) 
TRU Texaco Regal Oil 
TRU carbon tetrachloride 
TRU other organicsh 

TOTAC: 

89.0 
1.5 

25.0 
200.0 

0.1 
5.0 

148.03 
92.0 
940 A 

654.6 

~,‘$oo 
3% 

6,700 
53,700 

20 
1,300 
9,018 

24,413 
24968 

173,989 

a. May not be a hazardous material. 

b. 20% l,l,l-trichloroethane, 80% ccmsists of trichloroethylene, perchloroethylene, and used oil. 

Reference: EDF-BWF-ISV-024 

Table 3-5. Disposal of 74 series sludge. 

Volume 
Years Sludee hme (eal) 

1953-1966 741 3448,786 
742 5,980,554 

1953-1969 743 478,995 
1%7-1969 741 1,726,552 _.^ 1% 2 333 iO7 

744 ‘79t$o7 
745 3,287,904 

73-P ̂“̂ ” _^. rnc a,,m ,P’i, m-l” RGLGICj,,~; Lu,‘-u wr-10 * -“Lv 

Note: Pits 4, 6, 9, and 10 received 74 Series Sludge during the 1967-1969 period. Pits 4, $6, 9, and 10 
received 74 Series Sludge during the 1953-1969 period. Sludges 741,742, and 745 are inorganic in nature. 
Sludges 743 and 744 contain organic constituents. 
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in permanent futation or immobilization of the organic components. Table 3-2 presents data provided 
by the Rocky Flats Phint concerning the major organic iiquids and quantities from the Rocky Fiats 
Plant processed at the SDA each month. 

Since Pit 9 has been the most highly characterized pit, a specific estimate of hazardous organics 
in Pi, 0 4‘. .l.n..m ;n I-nl.1.e 2-I; Al,). n..nl. ntl..=r nit. l.n.rm .Im rPPP&,PA .imilnr umrt*r IC Pit 0 it ic nnt ..* * . . , ” “.,“_,. .A. .““.” >-.,. ‘ Y..‘““S.. “..>_. y.Y ..“.- “.“., .-..-” . . . . . . . . 111.1 I - . . *, . . - ..-. 
the intent to portray Pit 9 as typical of other SDA pits, but rather as a general example. 

3.3 Characterization of Known and Suspected 

3.3.1 Meteorological and Alr Duality Investigations 

l-l.- ,MC7 “:- ^..“l:c. ^..A ,,*,,.,t,“:““t . . . ..“.*-A..” . ..-..“,.s.,..l .,.a rln..;nlmrl t,. r,.lLr, A”,” mn Iur .I.__ a.1 ‘IUCWLJ amu ‘“CLC”,“W~m.” U1”“~L”LU’~ p ,” 6 ,cu1,1 Y&l “W.~...m .V -...e,. ““I” “&I 
the entire Site and are not specific to RWMC. Meteorological data have been collected at over 
40 locations around the INEL. Telemetered wind measurements were collected at all stations 
(Bowman et al. 1984). One station is located at the RWMC and collects data on wind speed and 
direction, temnerature. and precipitation (Bowman et al. 1954). These data are available through =~-~~~~~--I 
Environmental Monitoring and are suitable for atmospheric dispersion modeling and estimation of 
ambient contaminant concentrations. 

The meteorological data for 1950 through 1983 have been summarized (Bowman et al. 19S4). 
The summary contains data on surface temperatures, vertical temperature profiles, heating degree 
days, precipitation, atmospheric pressure, relative humidity, surface winds, upper level wind speeds, 
solar and terrestrial radiation, and documentation of extreme weather phenomena such as 
thunderstorms. 

VOCs are not routinely monitored at the RWMC. The only nonradioactive airborne 
contaminant routinely monitored at the RWMC is total suspended particulate. Concentrations of 
total suspended particulate at the RWMC were significantly greater than Site, boundary, or distant 
station mean concentrations for i9gg (Bowman ei ai. i9%j. -I-~~ ~~ ‘P --~-.-~~-!~---A- .~~ nencq II urgan,c cunrammauw arc: 
found to be associated with surface soils, suspended airborne organic contaminants may be a 
significant pathway. 

* 1 9 , “rbl~lih nmsnir. Pnmnn,mrlc r-ml. cnmnl‘x nC nir :n AP Irr~ntl.;“” .T,.“P 12 t,T c F, I.“. , . , ..s,“.,,” .s.~“...U .v”...##““,.““. VL”” YU.Ly,.W “L “.a ..a I.1” YL”Y..L..S& -..1 \.s .” d L. 
aboveground) and at the surface were coketed at SDA for analysis of VOC concentrations. The 
sampling was performed during drilling operations in 1988 (EG&G Idaho 1988). The samples 
represented an isolated incident and cannot be used to establish long-term average concentrations. 

The specitic meteorological conditions present during the sampling will directly affect the 
observed concentrations. Since no detailed description of the meteorological conditions or sampling 
techniques is presented, it should not be used as a measure of air quality at the RWMC. 

An analysis of soil-gas data and soil concentrations of VOCs is presented in Section 3.3.3. Soil 
concentrations and soil-gas data (worst-case measurements) were used to estimate volatile emissions 
from the soil. The calculated emission rates were then used as input to an atmospheric dispersion 
model for estimation of ambient VOC concentrations on and around the RWMC. The flux was 
calculated demonstrating that a surface flux measurement was not needed. 
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Table 3-6. Summary of hazardous organics in Pit 9. 

Comuonent 
Volume 
leai) 

Volume 
(m3) 

Texaco Regal Oil 
Carbon tetrachloride 
Used oil (50%) 
Alcohols 
Organic acids 
Versene (EDTA) 
Ether 
l,l,l-Trichloroethane 
Trichioroethyiene 
Perchloroethylene 
Gasoline 
Ethylene glywl 
I)PD rb” 

5,875 
3,677 
2,378 
1,287 
1,287 
1,287 

838 
753 r,,. JOJ 
565 
163 
49 

22.24 
13.92 
9.00 
4.87 
4.87 
4.87 
3.17 
2.85 
2 i4 
2.14 
0.62 
0.19 

J&g 

TOTAL 18,724 70.87 

Reference: BDP-BWP.JSV-024 

3.3.1.2 Summary. The air quality and meteorological monitoring programs at the INEL have 
routinely monitored for meteorological parameters, total suspended particulate+ and ambient 
concentrations of radionuclides or particulates. These monitoring programs, however, do not collect 
data on organic compounds in the air. Grab air samples for VOC analysis have been taken above 
the ground during drilling operations. VOC concentrations have been modeled using worst-case 
meteorological conditions. Although both the grab air samples and the dispersion model indicate that 
the emissions of VOCs from SDA do not present an air quaiity probiem, the data are not sufficient 
to evaluate the long-term risks to human health either on-Site or outside the MEL. A complete 
human health risk assessment will require detailed information on the emissions, dispersion, and 
ambient concentrations of VOCs originating at the RWMC. 

3.3.2 Groundwater Investigations for Volatile Organic Contamination 

Information on the levels of volatile organic contamination at the SDA is available from several 
---.. ..A... ,nr 4..AL” m.,rn .t.*rl:m. :“,.,,,,b gruunluwarbr YLYYAW. I,,WI --.- l.ll.lll 

. Organic Solutes in Groundwarer at fhe INEL (Leenheer and Bagby 1982) 

. .Fwgedde Opnic Compounds in the Groundwater at the INEL? 1987 (Mann and Knobel 
1987) and a supplement to this reportC 

c. Mann, L. J., “Water Quality-Purgeable Organic Compounds,” letter memorandum, August 8,1989. 
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. Purgeable Organic Compounds in the Groundwater at the INEL, 1988 and 1989 I. _ _..^^\ palm ‘YIN) 

. Groundwater Characterization Plan for the Subsuflace Disposal Area, INEL (Wood and 
Wylie 1991). 

Leenhcer and Bagby (1982), of the USGS Water Resources Division, conducted a 
reconnaissance sulvey of pesticides and organic solutes in the Snake River Plain Aquifer in 
August 1980. Altogether, 77 wells were sampled for analysis of dissolved organic carbon (Figures 3-4 
and 3-S). Pesticides were analvled in samnles from four wells; A tntrl nf 14 wells were rnmnld fnr ~~~~~~~,~~ ~~~ ~~~~~~r~~~ . .__. . . .-.-. -_ _. ..__ - ..-_- _- . ..=. -- _-_ 
analyses of volatile and semivolatile organ& Table 3-7 summarizes previous groundwater 
investigations for VOCs. 

The criterion used to identify significant organic solute contamination of the groundwater was 
a dissolved organic carbon value more than twice the average background value. This criterion may 
or may not accurately reflect groundwater contamination. Separate background values were used for 
pump-sampled and thief- or bailer-sampled groundwater, because samples collected by pumping allow 
purging of the well before collecting the sample and a potential loss of volatiles during pumping. For 
thief- or bailer-sampled wells, the background dissolved organic carbon was 9.3 pg/L; for pumped 
wells, the background dissolved organic carbon was 7.1 @L (Leenheer and Bagby 1982). These 
average background values were established by taking the arithmetic mean of the detected 
concentrations from 10 wells located away from any known organic contamination. The 10 wells used 
--- .L---- -Cr:-~~~~- m , -~~> !~~-I a- . . 1. . s... . . . . . -. ,>^ . TV. ̂  art: snvwn UL rrgurr 5-4 anu mcume me xromlc any weu, rare Station #2, iiighway -3, Y+ w-L, 
Blaine Larsen Well, Site 14, and USGS Observation Wells 4, 19, 26, and 27. 

Dissolved organic carbon levels of thief- or bailer-sampled groundwater did not exceed 18 pg& 
and pr?mw,i camnb. rli~ mm, prrpp~ I I ,, “n f-l+- t&l,- 77 “m4c tartm4 nnl.. I; /c:ite ld m.G.w. 7 *F.--n r-- “~“.r.-” -.- ..-. “--““- _. *~” -. . ..- , , .,.,..” . . . . .._“( “.*., ” \ Y..l ‘7, Y.Y..I” -*““II 
well, 26, 53, 54, and 58) exceeded 10 pg/L dissolved organic carbon (DOC) (Leenheer and Bagby 
1982). None of those wells exceeding 10 pg/L DOC are within 6 miles of the RWMC. Figures 3-4 
and 3-5 show the distribution of dissolved organic carbon in groundwater within the INEL during 
August 1980. 

No insecticides or herbicides were detected in any groundwater samples except Observation 
Well 40 (near the Idaho Chemical Processing Plant), where dichlorodiphenyltrichloroethane (DDT) 
was detected at 0.01 &L. 

This low-level (coupled with the absence of detectable insecticides and herbicides in other 
samples) does not suggest significant pesticide contamination in the groundwater at INEL (Leenheer 
and Bagby 1982). It should be noted that these results are based on a limited sampling program. 

A reconnaissance level study of purgeable organic compounds in the Snake River Plain Aquifer 
at the INEL was conducted from June to November 1987 (Mann and Knobel 1987) and was 
supplemented in 1989.d Water samples were collected from 81 wells that were equipped with 
J-J.--.-J- I~~~~-~~-:cI- ~~~~~~ -~~> -~~~I ~>P-~~es .1 UTUICLII~ su~mers~m~ pumps anu analyzzu 10r ~0 purgeame organic compounds (iisted in Tabie 3-8j. 
According to EPA protocols, submersible pumps should not be used when sampling for purgeable 

d. Mann, L. J., “Water Quality-Purgeable Organic Compounds,” letter memorandum, August 8.1989. 
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Figure 3-4. Distribution of dissolved organic carbon in groundwater in the INEL vicinity, August 
SE0 (Lemheer and Bagby 1982). 
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Figure 345. Distribution of diilved organic carbon in groundwater in the ICPP-TRA vicinity, 
August 1980 (Leenheer and Bagby 1982). 
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Table 3-7. !hmmary of’ previous groundwater investigatio:ns. 

To summxize and walua,e &la 
associated with the Snake River 
Plain Aqulifer in the vici”i,ty of 
the RWMC in order ,o hs:lp 
estimate the kvel of effort 
needed to’ charac,erize *ho 
aquifer in this vicinig-. 

camp1ete a reco”“aisanrr-,eve, 
sampling pmgmn for purgeable 
organic compounds in ,he: 
groundwater a, *he INEL. 

TO pmvlde wit,en 
documenlalio” of the water 
quality dala that has been, 
cdlected ty the USGS on or 
near the INEL during the: yean 
1949 through 1982. it is also to 
save as a water quaMy data 
reference book. 

None, this repor, is mmpiladon 
of edsting data. 

None, this report is compilation 
of existing &,a. 

Wa,,er samples from 81 wells tha, 
pecctme the Snake River Plain 
Aquifer and are equipped with 
dedicated pumps were mltected 
and anaiyed for 36 purge&de 
organic compounds. 

77 walls and four p~lential point 
so”lrep were sampkti for 
dissolved organic carbon. Four 
wlb and several point sourcea of 
insecticide and herbicides were 
sampled for insecticides and 
herbicides. Fourteen wefls and 
four pcsenlial organ8ic sources 
uiene sampled for volatile and 
semivolatile organic canpounds. 

Model-predicted ptumes of 
carbon ,e,rachloride. iodine-129, 
trillurn, and strontium-90 are 
presented. 

Wilh regard to the RWhK, the 
geology, CUrrent gm”“dwa*er 
monitoring network, hydrology, 
aquifer tests, existing data, and 
proposed future acdvilies for :ri,e 
characteriraticm are discussed. 

‘Ikek mmpcmnds were de,.x:,ed 
in ,he samples, including c&x,” 
,e,rach,oride, l,l,l-trichlarc. 
ethane, ,richbm,hy,ene, 
,e,rach,omethy,e”e. and toluene. 
The maximum concentration of 
purge&k org;mic compounds 
near the SOA was 6.6 @  01 
carbon ,e,rach,oride. 

20,ooO individual water quality 
l-ecnrds for sellected weas 0” or 
near the INEI. were compiled. 
The data are only fmm wells tha, 
penetrate the Snake River Plain 
Aquifer. 

No dissolved organic carbon 
contamination greater than 
20 m&L was found. ‘fbe only 
defecfable insecticide or 
herbicide was a DDT 
concentration of 0.01 p& in one 
we,,. The vola,ile and 
%mdvhtiIe analyses did no, 
indicate the p~-ce of organic 
contaminants in anmum greater 
than 10 pgiL. 

Radionuclides in the aqldfer 
muhing from past discharges do 
no, cumtntly pox a health threat 
to wafer users south of Ihe INEL 
boundary. With planned 
remedial action to reduce the Our: 
of carbon termchloride lo rhe 
aquifer. It a150 would lilkeety no, 
aceed EPA m&mum 
concentration levels soul.h of the 
INEL boundary. 

More groundwater monitoring 
wells are required to tilt data 
gaps and ruppfement the welfs 
current@ king monitored by the 
USGS to mmpbe a Sittt 
charactetitio” of the RWMC. 

Tile 6.6 pglL Of carbon 
tetrachforide defected in the 
~mundwater near the SDA is 
above the EPA Primary Drinking 
Water SI:a”dard (maxim”m 
mncentration level) of 5 p& 

Accordiug to the amhan;, there 
are no “r,ignificant” arex of 
organic contamination a!l 
gro”“dwater. 
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Table 8-8. Purgeable organic compounds for which groundwater analyses were performed on 
sampies coiiected from June io iu’ovember i9S7.’ 

Benzene 
rbnmnrn- Y.Y...“LY . . . . 
Carbon tetrachlorideb 
Chlorobenzene 
Chloroethane 

2-Chloroethyl vinyl ether 
Chloroformb 
Chloromethane 
Dibromochloromethane 
Dichlorobromomethane 

1.2Dichlorobenzene 
1,3-Dichlorobenzene 
i,4-Dichloro~benzene 
Dichlorodifluoromethaneb 
1.2-Dibromoethylene 

. . r.-L,----.--b 1,1-“,I;II,“r”~,llallt 
1,ZDichloroethane 
l,l-Dichloroethyleneb 
1,2-trans-Dichloroethylene 
1 ‘).nirhlnm”mnanc= -,- - .-...-.-=.-= _..- 

Cii-1,3-Dichloropropene 
~~~~~-4 3~nirh~nmnmwnP _.“.... .(” ‘.-....,.Yr..?.r-“- 
1,3-Dichloropropene 
Ethylbenzene 
Methyl bromide 

Styrene 
Methylene chloride 
1,1,2,2-Tetrachloroethane 
Tetrachloroethyleneb 
Tolueneb 

Trichlorofluoromethane 
l,l,l-Trichloroethaneb 
i,i,2-Trichioroethane 
Trichloroethyleneb 
Vinyl chloride 

a. Source: Mann and Knobel (1987). 

b. Detected above reporting level. 

organics. Twelve compounds were detected in the samples, including carbon tetrachloride, 
l,l,l-trichloroethane, trichloroethylene, tetrachloroethylene, toluene, chloroform, l,l- 
dichloroethylene,dichlorodifluoromethane, benzene, 1,2,-dichlorobenzene, 1,2-transdichloroethylene, 
and l,l-dichloroethane. Compounds detected in aquifer weiis near the K W M C  mciuded carbon 
tetrachloride, chloroform, l,l,l-trichloroethane, trichloroethylene, tetrachloroethylene, 
dichloroditluoromethane, and l,l-dichloroethane. 

T.- ---,.-l--l ___.. ,L_ _^_---.I L.. I,^__ _-.I 11--L-1 ,rno-n --.I :._ _..__1___^_. . ..^_ - .L_^^ lIlti anarp,Lal lU”lW qJuIrr;” vy 1”1(111‘1 au” NI”“G, (‘70’, (I,,” 1w aupprGIuc;rlr Wc;LG LII”wG 
values at or above their reporting level, which may be equivalent to the method quantitation limit. 
Therefore, the reporting level values of 3.0 pg/L (June 1987 samples) and 0.2 pg/L (all other samples) 
are considered method quantitation limits. 
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The Mann and Knobel (1987) study sampled 81 wells across the 890 mi’ of the INEL. 
w..._-L. --_ - P.L _..._ II_ ----I-> ------.:---I I_ .L- mm*  c:-LA -P.L--- ._.^ IL -^--^ ^^_. ---:-..^I,.. IwsrrLy-“rK. “L L,,E ws113 aa,,lpl”Y ml? p”‘L,,‘GuL L” Lllcl .zu‘-L r;rgn, “1 L11cwz w-z10 rr;p”W -au LC&I”II*IIy 
upgradient groundwater (see Section 2.2.4.2), eight wells are near the SDA, and five wells represent 
regionally downgradient groundwater. These wells are shown on Figures 3-4 and 3-5. The discussion 
below focuses on each of these three well groupings and presents all available sampling results from 
Mann nnd Knnhd 11QR7\ reoardino these w&. _._-. __. -._- --_ ---. \-~-., --~---.--~ ___--- 

The following eight wells that were sampled in the Mann and Knobel study (1987) and its 
supplement are located to the north and east of the SDA, and might be considered to represent 
regionally upgradient groundwater (see Figure 3-6): 

. Well 83 l CFA-I 

. Well 103 l CFAZ 

. Well 104 l EBR-I Production Well 

. Well 106 + Highway 3. 

Of the eight wells, three (83, 103, and 104) had no detectable volatile organics. Two wells 
(CFA-1 and CFA2) contained l,l,l-trichloroethane at 0.7 and 0.8 pg/L, and three. wells (CFA-1, 
CFA-2, and Highway 3) contained trichloroethylene at 0.3 to 0.8 pg/L. Well EBR-1 contained 
rlirll---rl:n..~---~tLn~~ ^, n ‘) ..“/I ““A U:A.....“.. 1 . ..nll r,w.t&nnA tr\,..mnn at c 3 ..“/I -TX- F;AA “,~‘I,“LCNII,““,“,,,~~l,~,,l a& V.6 p&,u ‘U‘U A~.~,‘““, J -111 -,.LY..l- L”,Y”.I” Y. >.e pg#u a..., L.“.” 
blanks contained 0.2 ug/L of toluene and l,l,l-trichloroethane and 0.5 ug/L of chloroform. 

The following eight welts are near the SDA (Figure 3-7): 

. Well 87 l Well 117 

. Well 88 l Well 119 

. Well 89 l Well 120 

. Well 90 l RWMC production well. 

All eight of the wells near the SDA contained VOCs. The analytical results are presented in 
Table 3-9. The replicate samples collected show good same-day correlation. The field blank analyses 
detected chloroform at 0.5 pg/L, l,l,l-trichlorocthane at 0.2 pg& total xylenes up to 0.9 pg/L, 
methylene chloride at 1.4 pg/L, bromoform at 2.8 pg/L, dibromochloromethane at 0.3 pg/L, - - . . . . r,L-arcmoroetbane at 0.8 pgii, and ioiuene up io i.4 t&L. 

As shown in Table 3-9, carbon tetrachloride and trichloroethylene are the most widely detected 
organ& in the groundwater at SDA Carbon tetrachloride was detected in 32 of 55 samples and 
tr;rLlr.~~Ptl..*l~nP ..mc  rlc+.m.t.mrl in 711 nF <5 .rmnl.s.. r~nrc.n+mti”nr nf rnrhnn tPt.lrhlnri&= fn,,nA .,,IU,“L”I ,,,J, “,,V m ”., “I.-.- ..a - “L I., YY...y...... -..“., . . . . . . . . . . .,. _“..,.,.. .-..“-...-....” .-“..- 
in perched waters were compared to computed values using Henry’s Law, and good agreement was 
found (Hubbell, 1990). The compounds detected in decreasing order of maximum concentrations are: 
carbon tetrachloride (6.6 pg/L); trichloroethylene (1.4 pg/L); toluene (1.2 pg/L); chloroform 
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Fllgure 3-7. Approximat:? location of wells in the RWMC groundwater monitoring network 



Table 3-9. Volatile orearks in wells around the SDka-b 

- 

i,l,l- Dichloro- l,l- l,l- 
Ciirbon tetra- Trichloro- TriChlOtW Tett’achloro- ditluoro- Dichloro- Dichloro,. 

chloride Chloroform ethane ethylme ethylene methane T0klene etham: ethylene 
Well Date (Pm (Pm (WV-1 @g/L:1 (I@) WV (WV (rrgnl - (aa-) - 

87 c6103/87 

0811 l/87 

w23i87 

ovw38 

Mm 

10/18/88 

88 06/03/87 

07P3B7E 

07:15/?37 

08/l l/s7 

09/22/87 

04im38d 

ow2&3ad 

09r29!@8 

89 06vo3/87 

Ow12B7 

09%?u87 

02/01/88 

owJ5B8 

w24P38 

lO/18iL?a 

<3.0 

g 

g.J 

u 

<0.2 

u 

a 

2.7-3.2 

9 

u 

2 

g 
2.3 

+.J 
fi 

Q  

<3.0 

co.2 

<0.2 

<0.2 

<0.2 

co.2 

<0.2 

<3.0 

co.2 

co.2 

co.2 

<0.2 

co.2 

c3.0 

co.2 

u 

u 

0.7 

0s 
0.s 

0.6 
u 

g 

<3.0 

co.2 

co.2 

<0.2 

<0.2 

<0.2 

<0.2 

c3.0 

co.2 

co.2 

eo.2 

Q  

Q  

<3.0 

0.6-0.7 

0.9 

0.4 

Q  

u 
Q  

u 
@ 

0.4 

c3.0 

<0.2 

<0.2 

co.2 

co.2 

co.2 

co.2 

c3.0 

co.2 

0.2 

<0.2 

<0.2 

<0.2 

c3.0 

1.1-1.:1 

L3 

r2 

L1 

1 
u! 

Q  
12 

09 

<3.,0 

<0,,2 

<0,,2 

<0,.2 

4.2 

<0.2 

co.2 

c:3.0 

eo.2 

eo.2 

eo.2 

eo.2 

<:0.2 

<:3.0 

Q  

eo.2 

<:0.2 

<:0.2 

g 
<:0.2 

0.2 
0.z 

<:0.2 

<:3.0 

<:0.2 

<:0.2 

<co.2 

.:0.2 

0.3 

.:0.2 

<:3.0 

<:0.2 

<:0.2 

<:0.2 

<:0.2 

eo.2 

e3.0 

~0.2-0.3 

<:0.2 

eo.2 

eo.2 

g 
&4 

<:0.2 
eo.2 

0.2 

e3.0 

<:0.2 

x0.2 

<:0.2 

0.3 

<:0.2 

u 

c3.0 

co.2 

<0.2 

CO.2 

<0.2 

CO.:! 

c3.0 

CO.:! 

-co.:2 

CO.:! 

<0.:2 

<0.:2 
<0.:2 

co.:2 
co.:2 

<0.:2 

c3.0 

<0:2 

<0.2 

co.:2 

<0.:2 

<0.:2 

co.:2 

<3.0 

co.2 

co.2 

co.2 

<0.2 

<0.2 

c3.0 

co.2 

co.2 

GO.2 

<0.2 

<0.2 
<0.2 

<0.2 
co.2 

<0.2 

<3.0 

co.2 

co.2 

0.s 

<0.2 

<0.2 

<0.2 

c3.0 

co.2 

co.2 

<0.2 

co.2 

co.2 

c3.0 

co.2 

co.2 

co.2 

co.2 

co.2 
co.2 

<0.2 
<0.2 

co.2 

c3.0 

co.2 

co.2 

<0.2 

co.2 

<0.2 

<0.2 



Talble 3-9. (continued). 

carbon tetra- 
chloride Chloroform 

l,l,l- 
Trichlora- 

ethane 
Trichkm- 
ethvlerte 

Dichloro- l,l- l,l- 
Tetrat!hloro- ditluaro- Dichloio- Dichloro- 

ethvlene methane Toluene ethane ethylene 

117 10/19/87d 

19 

1.20 

11105187 

mm188 

04/05/88 

06f27ESe 

10/17h?a 

ll/w%7 

1 liw3~ 

a2mw3 
(D4lu5/88 

w27R38 

1~0/17/88 

1.1/18/87 

11/18,?37 

wmle8 

c3.0 

0.6 

&i 

0.7 

g 

0_7 
s 

co.2 
<0.2 

<0.2 

<0.2 

co.2 

<0.2 

<0.2 

<0.2 

co.2 

<0.2 

co.2 

<0.2 

<0.2 

Q 

g 

fi 

c3.0 

co.2 

co.2 

co.2 

co.2 

co.2 
co.2 

co.2 
<0.2 

<0.2 

<0.2 

co.2 

co.2 

<0.2 

<0.2 

<0.2 

co.2 

co.2 

co.2 

co.2 

<0.2 

co.2 

0.2 

c3.0 

0.z 

g&2 

<0.2 

g 

Q 
u 

co.2 
<0.2 

<0.2 

<0.2 

<0.2 

<0.2 

<0.2 

<0.2 

co.2 

co.2 

al.2 

co.2 

CO.2, 

OJ. 
QA: 

<0.2! 

c3.0 

02 

PI 

42 
dl.2 

92 
gz 

d.2 
Cal.2 

<Cl.2 

<(I.2 

CO.2 

<0.2 

a.2 

co.2 

<0.2 

co.2 

CO.2 

<II.2 

d3.2 

!Q 

!o.s 

O? 

*:3.0 

co.2 

.:0.2 

.:0.2 

co.2 

co.2 
.co.2 

.<0.2 

.<0.2 

.co.2 

.<0.2 

co.2 

<0.2 

<0.2 

co.2 

co.2 

<0.2 

<0.2 

<0.2 

<0.2 

co.2 

<0.2 

CO.2 

c3.0 

co.2 

co.2 

u 

‘:0.2 

s 
u 

co.2 
.:0.2 

co.2 

x0.2 

.<0.2 

,<0.2 

.co.2 

,<0.2 

co.2 

co.2 

d.2 

co.2 

co.2 

<0.2 

<0.2 

<0.2 

c3.O 

<0.:2 

<0.:2 

co.,2 

<0.2 

co.2 
<0.2 

0.2 
0.4 

<0.2 

<0.2 

<0.2 

<0.2 

<0~2 

12 

10 
co.2 

co.2 

co.2 

<0.2 

42 
gcj 

<a2 

c3.0 

<0.2 

co.2 

co.2 

co.2 

co.2 
co.2 

co.2 
co.2 

<0.2 

co.2 

co.2 

co.2 

co.2 

co.2 

co.2 

co.2, 

co2 

co.2: 

co.2 

<O.i! 

CO.?! 

<OZ! 

<3.0 

co.2 

co.2 

<0.2 

<0.2 

co.2 
co.2 

co.2 
co.2 

co.2 

co.2 

<0.2 

<0.2 

<0.2 

co.2 

co.2 

<0.2 

co.2 

co.2 

<0.2 

<0.2 

co.2 

<0.2 



Tdble 3-9. (continued). 

w 
Y 

l,l,l- Dichlorc- l,l- l,l- 
Carbon tetra- Trichlorcc Triehloro- Tetrachloro- difliuoro- Dichlosrc- Dichloro- 

chloride Chloroform ethane ethylex ethylene methane Toluene ethane ethylene 
well Date (I@4 @a) b%w (KG) Mm (WV (fit+) (La) (IN-) - - 

wx/88 
cw27/x?f 

10/18/88 

RWMC wJ3B7 

08/l l/87 

09/23/87 

10/14/x7 

o:!/lsB?+ 

Blank 

Blank 

o4rxm 

07/21/88 

lo/28188 

1 ‘llzs/ss 

1:%?8/88 

1olv7/87 

lW5187 

01/05)5/88 

f%/QllW 

W18t88 

aw7im 

0.5/18/88 

a5na/ssh 

g 

2;1 

u 

<3.0 

I-0 

1;s 

g 

E 
!.J 

g 

u 

u 

&J 

1-5 

<0.2 

co.2 

<0.2 

<0.2 

co.2 

co.2 

co.2 

co.2 

<0.2 

g.J 

<0.2 

c3.0 

co.2 

co.2 

<0.2 

<0.2 
co.2 

<0.2 

co.2 

<0.2 

<0.2 

<0.2 

0s 

0.s 

co.2 

co.2 

co.2 

<0.2 

<0.2 

co.2 

0.4 

0s 

0.2 

<3.0 

Q  

03 

!lJ 

0.3 
g&3 

g 

0.4 

co.2 

&3 

0.4 

co.2 

Q  

co.2 

<0.2 

co.2 

co.2 

co.2 

<0.2 

.:0.2 

.:0.2 

.:0.2 

.c3.0 

.co.2 

.<0.2 

.<0.2 

.<0.2 

.<0.2 

.<0.2 

.<0.2 

Q  

0.z 

g 

.co.2 

.x0.2 

.<0.2 

,co.2 

co.2 

co.2 

co.2 

<0.2 

<:0.2 

<:0.2 

<:0.2 

<:3.0 

<:0.2 

sco.2 

<:0.2 

.:0.2 

.:0.2 

.:0.2 

.:0.2 

.:0.2 

.:0.2 

.:0.2 

.:0.2 

GO.2 

.:0.2 

.:02 

x0.2 

.:0.2 

.<0.2 

.co.2 

<0.2 

<0.2 

<o.z 

C3.D 

co.2 

co.2 

<0.2 

co.2 
<0.2 

co.2 

co.2 

co.2 

<0.2 

co.2 

0.2 

<0.2 

0.6 

iA 

co.2 

co.2 

<0.2 

r3 

<0.2 

<0.2 

<0.2 

c3.0 

co.2 

co.2 

<0.2 

co.2 
<0.2 

<0.2 

<0.2 

<0.2 

<0.2 

<0.2 

<0.2 

<0.2 

<0.2 

co.2 

<0.2 

co.2 

<0.2 

<0.2 

co.2 

co.2 

co.2 

<3.0 

co.2 

co.2 

<0.2 

<0.2 
<0.2 

<0.2 

<0.2 

co.2 

co.2 

<0.2 

co.2 

x0.2 

<0.2 

co.2 ; 

co.2 ; 

2 2 
<0.2 sg; 

<0.2 S?F 
N1S 

<0.2 



Talble 3-9. (continued). 

- 
l,l,l- Dichloro- l,l- l,l- 

Carbon tetra- Trichlorc+ TriChbXW Tettxhloro- ditluoro- Dichlorc- Dichloro- 
chloride Chloroform ethane ethylene ethylene methane Tolu~ene ethano ethylene 

Well Date @4 km WV (!a) (@%) &A.) (U&fLL) (PgR.:) bsn) - 

06/29@3’ co.2 Q  co.2 co.2 co.2 co.2 co.:2 <0.2 co.2 

lO,o3/88 <0.2 eo.2 <0.2 -co.2 co.2 co.2 o_& co.2 co.2 

Spike 0;!/18A?S co.2 <0.2 co.2 42 .:0.2 co.2 <0.:2 co.2 <0.2 
- 

a. Mann et at. 1987; Mann 1989. 

b. Reporting tewt = 3.0 &g,L (6187 samples), 0.2 @I. (att @ha samptes). DetectionS are underlined. 

c. Range of tiwe ?amptes taken ai: 40-240 min of pumping. 

d. Quality asuran~e replicate. 

e. Metbytene chkxide, 1.7. 

t Bmmoform, 1.0. 

g. lbtat xytylmes, 0.2. 

h. Methylene chloride, 1.4; total xytenes, 0.9. 

i. 1,2-Dichtoraetbane, 0.8; bromofonn, 2.8, dibrc-lmochloromethane, 0.3. - 

- 
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(1.0 @L); and l,l,l-trichloroethane (0.9 ug/L). Samples collected from Well 88 show the most 
persistent detection of volatile organics over time and the widest range of detected volatile organic& 

The following five wells are located regionally downgradient (south and west) of the SDA but 
are still within the INEL boundary (see Figure 3-6): 

. . . . . - .., .I .A” . wett Y  . wet, I”0 

. Well 86 l Well 109. 

Table 3-10 presents the analytical results for these wells. Three wells (86, 105, and 108) 
contained no detectable organic compounds. Toluene was the only volatile organic detected in these 
wells (0;3 to I,0 l&g/L). 

Wells 87,88,89,90, 117, 119, and 120 as well as the RWMC production well are located within 
1 mi of the SDA (see Figure 3-7) and represent the wells that are the most pertinent to assessing the 
present extent of organic contamination at the SDA The following discussion pertains to the data 
collected from these wells near the SDA These data are presented on Table 3-9 and are used in 
conjunction with hydrologic information to evaluate organic contaminant distribution and variation 
over time in a preliminary, qualitative manner. 

Table 3-11 presents the reguiatory standards, criteria, and guidance that are most pertinent to 
the five organic chemicals most commonly detected at the SDA: carbon tetrachloride, chloroform, 
tetrachloroethylene, l,l,l-trichloroethane, and trichloroethylene. Included in this table are Federal 
primary drinking water standards [maximum contaminant levels (M(B)], Federal drinking water ~~~ --~-.--~I---. .- . ..I __.,. ,.nnr r._\ _-.I ~...I-_..1 --L:--r ___^.__ -....,:c.-Lr^2,. P-- I......“.. :mxtmum contammant tever goats (IVICIL-), anu x-cuetat anruteru W III~L quau~y ~-LLICIIL~ LUL uuuhau 

calth adjusted for drinking water only. 

Table 3-12 compares the data for groundwater organics samples from around the SDA with the 
s-h.*:n ;rt,=“t;G.xl ;n Tnl& 2-1, Anslrrrc.r nf nnlv nne .amnb fnnnd an” nrorrnir rhe,,,iral ahove the “IS.IIS” .“” . . . . . . 1” .., .“-.” ” -.. ‘ “.“.,“- -_ -..., -..- ” -... r’- ---. __ -.., I-~-.--- _._- ._.._ -_ -__ ._ . ..- 
Federal primary drinking water standard (maximum concentration level), i.e., carbon tetrachloride. 
Carbon tetrachloride, tetrachloroethylene, and trichloroethylene were all found in various samples 
above the Federal MCLGs. It should be noted that the MCLG for each of these chemicals is zero. 
Carbon tetrachloride and chloroform were found above the ambient water quality criteria in several 
samples. 

The samples collected in June 1987 were analyzed with a detection limit of 3 ugiL. Only carbon 
tetrachloride was detected during that sampling episode. Subsequent sampling episodes used an 
analytical method with a detection limit of 0.2 ngiL and detected carbon tetrachloride, 
trichloroethylene, l,l,l-trichloroethane, chloroform, and tetrachloroethylene at various times and 
locations at concentrations less than 3 pg/L (refer to Table 3-9). Thus, it is not possible to determine 
whether trichloroethylene, l,l,l-trichloroethane, chloroform, and tetrachloroethylene were or were 
not present in June 1987 as the method reporting iimit was not adequate for the concentrations that 
may have been present in groundwater. Since the June 1987 sampling, an organic chemical 
concentration of 3 ug/L or greater has been detected three times (3.2, 4.1, and 4.4 pg/L) in USGS 
Well 88. These detections were in July 1987 and June 1988 for carbon tetrachloride. 
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Table 3-10. Volatile orpnics in w~ells south and west of the SDkafb 

Well Date 

l,l,l- Dic:hloro- l,l- l,l- 
carbon Trichloro- TIiChlOKl- Tetrachloro- difluoro- Dich!loro- Dichloro- 

tetmchloride Chloroform ethane ethykue eth$iene methane TOllU?WZ ethane ethylene 
(Ppn) tl@-1 (l&f (clg/L:l kw (Gm (Pm hw (!@I 

9 

86 

105 

108 

109 

Blank 

07/M/87 

10/15/87 

cw4/87 

lo/w%7 

o62m 

07/30/87 

09/28/87 

ow.aB~ 

09f28P37 

07/31/x7 

10/05/87 

1om7/?37 

<0.2 

<0.2 

co.2 

<0.2 

<0.2 

co.2 

<0.2 

<0.2 

co.2 

<0.2 

co.2 

<0.2 

lOl15i87 co.2 

a. Mann et al. 1987; Ma”” ,988 

co.2 

<0.2 

<0.2 

co.2 

<0.2 

<0.2 

co.2 

co.2 

<0.2 

co.2 

co.2 

0.5 

0s 

co.2 

co.2 

<0.2 

<0.2 

co.2 

co.2 

<0.2 

<0.2 

<0.2 

<0.2 

<0.2 

<0.2 

0.2 

b. Detection tilllit = 0.2 pPn, 3.0 &g/L (6187 urnpIes). Detections are unded,ined. 

co.2 co.2 

co.2 <0.2 

co.2 co.2 

co.2 <0.2 

<0.2 <0.2 

<0.2 <0.:2 

<0.2 <0.‘2 

co.:2 co.:2 

<0.‘2 <0.:2 

<0:2 co.12 

<0.:2 <0.:2 

co.:2 co.:2 

<0.:2 co.:2 

co.2 

co.2 

co.2 

<0.2 

co.2 

,<0.2 

,<0.2 

,<0.2 

,co.z 

,co.z 

.<0.2 

,<0.2 

.<0.2 

g 

<0.2 

co.2 

<0.2 

<0.2 

<D.2 

< 0.2 

<‘0.2 

4.2 

ro.7 

J-0 

4.2 

4.2 

a.2 

co.,2 

42 

co.2 

<0.2 

co.2 

<0.2 

co.2 

co.2 

<0.2 

co.2 

<0.2 

co.2 

co.2 

<0.2 

co.2 

<0.2 

<0.2 

co.2 

co.2 

co.2 

co.2 

co.2 

co.2 

co.2 

co.2 



Table 3-11. Regulatory standards, criteria, and1 guidance pertinent to groundwate:r concentrations of organ& detected at the SIDA.a 

Chemical 

Federal Primary 
Drinking Water 

Standards (MC%) 
WJ-1 

Federal Drinking W,ater 
Maximum Contaminant 

Level Goals 
(Irg/L) 

Federal Ambient Water 
Quality Criteria for 

Human Health Adjusted 
for Drinking Water Only 

(:Mm 

Carbon tetrachloride 5 0 0.42b 

Chloroform 100 - 0.19b 

TetrachloroethyIe:ne SC Od 0.8Sb 

l,l,l-Trichloroethane 200 - 19,KtO 

Trichloroethylene 5 0 2.8b - 
w 
c :a. EG&G Idlaho 1988. 

lb. Federal a:mbient water quality criteria for potential carcinogens corresponding to the 10” risk level. 

c. Proposed MCL (54 FR 22064). 

d. Proposed MCLG (50 FR 46936). 



Table 3-I 2. Number of SDA samples with organic constit.uent concentrations exceeding regulatory standards criteria or guidance? - 
Federal Ambient 

Federal Drinking Water Qu,atity Criteria 
Federal Primary Water Maximum for Human Health Number of samples 
Drinking Wat:er Gmtamina!nt Level Adjusted for Drinking taken from 

Chemical Standards (MC&) Goals Water Only 6/3/8’7 to 12i28/88 

Carbon tetrachloride Sample= 32 samplesC 30 samples 

Chloroform None - 8 samplesb 

Tetrachlorosethyiene None 7 samples ’ None: 

l,l,l-Trichloroethylene None - None: 

z - Trichloroethylene None 28 samples ’ None - 
t-2 

a. This exchldes the samples from well 92, which represents a discontinuous perched zone rather than the aquifer. 

55 samples 

55 samples 

55 samples 

55 samples 

55 samples 

b. The analytical detection limit was higher than lthe regulatory standard; thus, the status of the samples that did not detect the compoundls 
is indeterminate. 

c. The goal is zero. The analytical detection limit: is higher th,an the regulatory guidance; thus, the status of the !samples that did not detect 
the compounds is indeterminate. - 



The range of concentrations found near the SDA for carbon tetrachloride, trichloroethylene, 
l,l,l-trichloroethane, chloroform, and tetrachloroethylene are shown on Figures 3-8 to 3-12, 
respectively. The areas of detection are outlined on the figures. Carbon tetrachloride was not 
detected in Well 89, which is the western-most well, nor in Wells 117 and 119, which are located at 
the southern boundary of the SDA. Wells 88, 120, and the RWMC Production Well most 
consistently detected carbon tetrachloride in the sampling episodes. Well 120 lies southwest ^_*. . . ^^ (regionaiiy downgradientj ot we4 6ti. 

Trichloroethylene concentrations remained rather consistently low throughout the sampling 
period as shown in Table 3-9. Trichloroethylene shows a pattern similar to that for carbon 
L-L- ̂ ..LI^~_ll :- IL”. :r :” c ̂ .._ A _^^A ^-..“:“* -..r,.. “..A “I .I... l.:,.l.““* ,,,,,,t,,t:,.“. :* U,AL. PP r,n L~I,clL,,,“,,Y~ 11, ,,,UL 11 1J L”“,,” ,,,“J, W,,DD,C,,U)I (11,u a, ,,,r “l&&m W,,IC,‘.“z~,“,O ,,I ..I,..7 w, A&“( 
and the RWMC Production Well. 

l,l,l-Trichloroethane (Table 3-9) shows the same pattern of detection as carbon tetrachloride 
and trirhlomethvlc=me~ Ch!oroform has nnlv heen detected in Wells 88 and 120 (see Table 3-9). Field -..- ._..._. -_- --..,.-..-. -..., ~~~.-~~~~~~~~~~~~ 
blanks contained chloroform at concentrations similar to those in Table 3-9; thus, the analytical 
results for chloroform are questionable. Tetrachloroethylene was detected in Wells 88, 89, and the 
RWMC Production Well (Figures 3-9 and 3-12). However, the concentrations of tetrachloroethylene 
detected were all very close to method quantitation limits. 

The EPA Technical Enforcement Guidance Document for groundwater monitoring indicates 
submersible pumps are not acceptable for collection of volatile organic compounds. The use of a 
submersible pump for water sampling may aerate the sample and possibly volatizing organic 
compounds, thereby giving a possible indication of lower concentrations in the aquifer than are 
actually present. However, a recent USGS study at the INEL showed no detectable difference in 
VOC concentrations in the SRPA between samples taken with a submersible or a piston sampling 
pump.C 

Submersible pumps will be used to sample and purge the SRPA monitor wells. The overall 
distribution of organ& around the SDA is influenced by the complex hydrology of the area. This 
local hydrology is influenced by recharge of water into the Big Lost River diversion area, the fracture- 
-I--:-^rrA “,.^I^“.. ^..A .I.” ,“,A.““, FIP.ld D;.,nr D,“& A,..,Xnr T3.n rl;.trihl.t;r\n nf n..m.wJkl.= U” 1,111, PLCY c;zu’“gjy, 08,” Lllr L~~,“,,~, Y,l(lr.U &....,I I ,‘z,u ryY,L’L. Aa.- “h,LL.V”..“.. “L yY.~,‘YY’- 
organica around the SDA does not appear to be consistent with a “normal” release (Hubbell 1990). 
Wells north, east, and south of the SDA contain some organic contamination, but Wells 117 and 118, 
located immediately to the south of the SDA, have not detected any organic compounds. The cause 
of this is unknown but may be related to migration pathways of water from the diversion areas or to 
the wells not being in good communication with the uppermost part of the aquifer where these 
contaminants might persist. 

3.3.3 Vadose Zone Investigations 

The vadose zone at the SDA refers to the unsaturated zone above the water table located at 
approximately 580 ft below the ground surface. The vadose zOne consists of unconsolidated surficial 
sediments and soils, underlying olivine basalt flows, and thin sedimentary deposits interbedded with 
the basalts (Section 2.2.5). 

e. Personal communication from Larry Mann, April 1992. Draft report in review process 
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Figure 3-8. Range of concentrations of l,l,l-trichloroe-thane from June 1987 to December 1988 
(Hubbell 1989). 
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Figure 3-9. Range of concentrations of trichloroethylene from June 1987 to December 1988 
(Hubbell 1989). 
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Figure 3-l 0. Range of concentrations of carbon tetrachloride from June 1987 to December 1988 
,II..LL_II .a”-\ \rluvvr;rr 1x37). 
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Figure 3-l 1. Range of concentrations of chloroform from June 1987 to December 1988 (Hubbell 
4ncl,,, IXXJ,. 
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Contained within the geologic media of the vadose zone are vapor and liquid phases. Locally 
the iiquid phase approaches and reaches water saiuration so ihai perched waier zones form. Some 
perched groundwater zones appear to be permanent phenomena, such as found at Well 92 
(Figure 2-38), whereas other perched zones may be transient features (Humphrey 1980). 

Thi.. ..‘w.tinn nr~.z.ant~ .zn rw~“ri.a.., nF nr&..r;r\..r in.,~r+i”ntinnr ,hl, RfIAr,=.. “.rh,,. nC”PPtc “f ,hP Ill.” “-..“.I y....w.*.” U.. “..,...I., Y. y.-...A.” . . . . ““.Ab ” ..-.- . ..“. -““.-” .I..-- -r--I -_ . ..- 
vadose zone, discusses organic analyses in soils, reviews wellhead gas analyses and a soil-gas survey, 
discusses soil water chemistry and perched groundwater chemistry, and summarizes other 
investigations including geophysical studies. Discussions incorporate results of analyses from specific 
sampling locations within the SDA and several data tables are presented in Tables 3-13 through 3-15. 
The location of wells and disposal pits and trenches at the SDA is shown on Figure 3-13. 

3.3.3.7 Previous Investigations. Previous investigations of the vadose zone at the SDA have 
included efforts to characterize the hydraulic properties of the unsaturated zone, as well as analyze 
for organic contaminants. These efforts have been undertaken to establish potential sources of 
contamination, as well as evaluate potential pathways of migration for contaminants. The results of 
these investigations have included a variety of levels of effort to integrate and assess previous data. 
At this time, data are included in a variety of investigation-specific and program progress reports. 
No all-inclusive compilation of vadose zone information has been done. 

Vadose zone investigations began in 1960 and are still in progress as part of an ongoing 
subsurface investigation program initiated in 1985. Previous investigations of the SDA vadose zone 
I~ L--- ---J~~-&-J L-~---~---l -----l--.l--- :--,..I-_ .L_ T,CCC ̂ __I vr. 0-c T>^L_ -L-.-- I_ :..:-& navt: ln%m W ”““CLW Dy stwenl, “rganrzau”us mlmA”rrlg ,,,G “CT”0 a,111 I;“oL” I”IIIIU, “LLEill 111 ,““‘L 
investigations and by several subcontractors. A  significant effort is currently under way to 
characterize and study the vadose zone at the RWMC. Several draft reports have been issued 
recently concerning the status and interim results of these studies. A  summary of known previous 
oncl r\nnnkn hv~rtinatinnr nF the vwlnre -,nn~ at the .SnA ir rhnum cw -&$& &?h. “..” .,..6.,...e . . . . -‘.e..‘.Y..” -. . ..- .I-- I_ I.._ _. . ..- _I. _ I I_ .-.... - 

The subsurface investigation plan that had focused on subsurface geology and hydrology and 
assessing radionuclide migration was expanded to include volatile organic contamination. Thii 
expansion occurred because VOCs were detected beneath the SDA. Thii focus on volatile organic 
contamination included simulate organic vapor transport in the subsurface (Laney et al. 1988), a 
soil-gas survey, groundwater monitoring, and air sampling programs. A  study of organics in 
groundwater from the Snake River Plain Aquifer was conducted during June through November 1987 
at the INEL (Mann and Knobel 1987). The analytical results of organics from one perched water 
sample collected during that program in October 1987 from a discontinuous perched water zone 
345 ft above the Snak’.: River Plain Aquifer at Well 92 are presented in Table 3-17. A  sample from 
Well 8802D was obtained in July 1989. The VOC analyses from this period are presented in 
Table 3-17. 

Dichlorodifluoromethane and toluene were not detected above the reporting level of 0.2 pg/L 
(Mann and Knobel 1987). When concentrations of carbon tetrachloride in the perched waters were 
compared to values predicted from Henry’s Law, reasonable agreement was found. This result 
. . . :,:L-z..- malcaid ihai ihr aquWuS Wd g&SieO~uS piiFiXS eWere noi iii ~iit~w~~u~u. If ih+ p):l%3% -W6TiS iiOi iii 
equilibrium, it would indicate that perched water could be from a source other than percolation from 
the area inside the SDA 
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Table 3-13. Vapor concentrations for grab air samples from Borehole DOZ. 

Date of sampling (1987) 

Chemical 
September 25 

(mp/m”) 
September 29 

(mdm3) 
Reporting limit 

(mp/m3) 

Carbon tetrachloride 

Chloroform 

l,l-Dichloroethane 

Tetrachloroethylene 

Toluene 
I 1 1 Tr;nl.lr\r,xntkln~ I,l,l-l~.l,..“,“rr.l”..r 

Trichloroethylene 

1,1,2-Trichlorotrifluoroethane 

900 1000 

210 230 

(3) (3) 
20 62 

ND (0.3) 

95 120 

220 380 

20 65 

a. Letter from G. S. Groenwold and P. N. Pink to T. Hedahl, 1987, *Sampling and Analysis of 
RWMC SDA Air. Soil , and Well Gas,” GSG-63-87, EG&G Idaho. 

ND = not detected. 

( ) = detected below reporting limit. 
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Table 3-14. Vaoor concentrations for erab air samoles from Borehole DlO? 

Date of sampling (1987) 
(duplicate samples) 

Chemicai 
September 25 

(mg/m’j 
September 29 

(mgjm’j Keporting iimit 

Carbon tetrachloride 
Cnioroform 

l,l-Dichloroethane 

Tetrachloroethylene 

Toluene 

l,l,l-Trichloroethane 

Trichloroethylene 

1,1,2-Trichlorotrifluoroethane 

130, 140 200 5 

9, ii ,I\ 
(‘1 5 

ND, ND ND 5 

9, 9 7 5 

ND, ND ND 5 

14, 15 11 5 

34,38 17 5 

(293) 6 5 

a. Letter from G. S. Groenwotd and P. N. Pink to T. Hedahl, 1987, “Sampling and Analysis of RWh4C 
SDA Air, Soil , and We11 CM.* CiSti-6347, EO&ti IclahO. 

ND = not detected. 
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Table 3-15. Vapor concentrations for grab air samples from Well 89. 

Chemical 

Date of Sampling (1987) Reporting 
September 25 limit 

(mg/m3) (mdm3) 

Carbon tetrachloride 

Chloroform 
1 t.nL4.ln.,.,.+knnP )A YLI,~~“LYI...Y.I.. 

Tetrachloroethylene 

Toluene 

l,l,l-Trichloroethane 

Trichloroethylene 

1,1,2=rrichlorotrifluoroethane 

8 

(1) 
ND 

W) 
ND 

(0.8) 

(3) 
ND 

a. Letter from G. S. Groenwold and P. N. Pink to T. Hedahl, 1987, “Sampling and Analysis of RWMC 
SDA Air, Soil , and Well Gas,” GSG-63-87, EG&G Idaho. 

ND = not detected 

( ) = detected below reporting limit. 
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Table 3-l 6. Summarv of urevious ,vadose zone: investieations. 

Investiaationlreference Obiectives Field activities FlWJltS Conclusions 

Geophysical Siwqs at 
INELIRWMC Cold Pit, Acid 
Pit, and pir 9 ,DoC, Geotectl 
1989 

DW: pir 9 and Acid pit 
sampling SAP Pqv> 
EBASCO 1989. 

Feasibility of Shallow Seirmic: 
Reflection Mahods Nan the 
RWMC. KGS 1988. 

Define the boundarses Of 
three pi& locate the 3,OOO-gal 
tank thwght to be buried in 
the Acid Pit, and locats and 
identify other debris within the 
pits. 

To find subsurface bavdt/pit 
interface at Pit 9 and the Acid 
Pit. 

To determine the feasibility of 
using shaUow reflection 
methcds to locdte subwrface 
interbeds. 

To summarize available: data 
and status of information on 
perched igrOU”dwatCI a’t the 

Rarl total magm%ic, magnetic 
gradient, EH conductivity, EH 
inpbw, VIF EH, and seismic 
refraction to define pit 
boundaries, locate: 3,ooO-gal 
tank, and IDcate metallic and 
cultural debris in and around 
pits.. 

Seismic refraction survey over 
the Acid Pit and Pit 9 to 
lorate the pit/basalt interface. 

Used seismic reflection to 
map shallow layem in 
repetitive basalt/sand 
environment. 

All pit boundaries outlined; 
presence of 3,000-gal tank not 
confinned; metallic debris 
delineated in Cold Pit and 
Pit 9, none d,etected in Acid 
Pit. No metallic debris 
detected adjacent to pits. 

Depth to Lusalt in Acid Pit 
between 15 ft and 21 n; depth 
to basalt in F’it 9 between 
10 ft and 18 ft. 

A 34 m 1hic.k sedimentary 
layer located at approximatsely 
30 m of depth. 

Drilling data suggest perched 
zones not laterally or verticdly 
extensive. 

Induction EH and magnetic 
surveys successfully outlined 
pits and detected debris; 
should be used for further 
studies <cf other pits. Seismic 
refraction useful with no 
frozen ground. VIF EH data 
was not useful because of lack 
of resoh>tion and is nut 
remmm,ended for further use. 

Refraction succe~t%l in 
determining pit depths for 
subpit sampling. Refraction 
useful twl for finding pit 
depths at other pit locations. 

Seismic reflection d&;pled to 
spxlfdly map the 
sedimentary interbed at 30 m 
was suumful; shalla+ seismic 
reflection a useful tool for 
further i,nvestigation of 
geologic structure and 
stratigmphy at the RHMC. 

‘Hubbell 1989. RWMC. 



Table 3-17. Concentrations of pwgeable organic compowds in Well 92 and S&12D?bPc 

carbon l,l,l-Tri- Tri- Tetra- Dichlom- l,ldi- l,ldi- 
te:tra- Chloro- chloro- chloro- chloro- ditluoro- chloro- 

Well Date 
chloro- 

chloride form ethaue ethylene ethylene methane Toluene ethale ethylene Refer- 
number sampled Method hm fiw (LG.) W-l (rgn) (&w WV (WV WV mfe 

92 lOLW7d co.2 co.2 a.2 co2 co.2 <0.2 co.2 <0.2 co.2 -b 
(Ground 

water) 

llw3/3F 1,mo 650 140 8M) 110 x0.2 <0.2 13 0.8 -b 

o‘tlQ6/88f EPA 524 1,4m 940 250 1,100 120 0.3 0.3 22 2.6 -c 

8802D 0’7/19/89 110 13 10 91 7 . . -5 -3 <5 -3 
(Perched 
Water) I~_ 

il. Hubbell 19!?0. 

r I,. Mann an* Knokl 1987. 
R 

c. Ma”” et at. 1988. 

d. Equipment blank for well 92; it had 0.5 gL styrae 

f:. Also reported 1,1,2,2-tetrachlomethane at 1.0 rgn. and 1,Zdlichlompmprana at 5.9 J@. 

f. Atso rcyurtrd: Trichlomflunomethane at 0.4 ~g& 
1,2 - Dichloroetbane at 1.6 &, 
I,2 Tranzdichloamethene at 1.7 ,qL, 
I,2 - Dichloropm,pane at 12 pgR, 
BeNeoe .¶t o.zpg/L. - 



Background information on the subsurface investigations program and activities completed to 
date is coniained in DOE (i983j, IIubbeii ei ai. (1985 and 1?87j, Laney et al. (1988j, McE!:oyy et a!. 
(1989). and Hubbell (1990). Sampling of soil, soil gas, and the sedimentary interbeds has resulted in 
the detection of radionuclides, organic+ and inorganics in some of these environmental media. 
Table 3-18 lists all contaminants identified in the draft final report of the Preliminary Remedial 
Acfior. V”,LC.wCS “,“a ..C,,.CY.....“,. . “” ,.,. “.“~‘-“,-, . ..” II__ n”a*h’*‘” ““A ~~-~~i”~~” T’oP~~~“c&G fb thy .Tnd (s.AJC 1989j $I P.n&Onmenta! medium 

and maximum concentrations detected; however, the contaminants of interest for this program are 
the volatile organ&. 

Previous investigations have provided limited characterization of the site and have also helped 
focus the data gaps which are presented in Section 4.3.3. The Sampling and Analysis Plan 
(Attachment III) has been developed to fill these data gaps. 

3.3.3.2 Volatile Organic Analyses. This section summarizes the existing, readily available 
data concerning VOWS that have been detected in the various media comprising the vadose zone 
below the SDA Volatile organic contaminants have only recently been recognized in the SDA 
vadose zone, so the amount of data and its distribution according to the vadose media is less than 
data related to radionuclide and inorganic compounds. 

The most comprehensive compendia of data concerning organic contaminants available during 
the preparation of this focused RI/FS plan were the Work Plan of the SDA (EG&G Idaho 1989) 
the RPI Work Plan (EG&G Idaho 1988) and the draft final report, Preliminary Remedial Action _. s.3 a... L ‘..- P-- .L- P..L^..-C”r^ n:^..n”n, .A*-” ,QATP ,OPO\ Oiijecrtves ano ~emeumuon Tecunologiw LUI ~11~ LIUVJUIL-~ YIYPU*O, NIp Yy,y- .,y,,. The 
synopsis of data for this work plan relies heavily on those summarizations. In addition, other available 
environmental and analytical reports were used to determine what contaminants have been detected 
at the SDA. This review included various EG&G Idaho and DOE-Idaho reports, annual 
env~ronmenta! summalv rennrts and misce!!aneous sample analysis reports. , --r---7 ---- 

Environmental reports and analytical data were not available for all media or types of 
contaminants. In addition, some of the monitoring results have not received adequate quality 
assurance review. The following text primarily summarizes the SAIC RI/FS Work Plan of the SDA, 
RWMC at the INEL (EG&G Idaho 1989) review augmented by additional literature research. It 
presents the data available regarding organic contamination in the vadose zone at the SDA 

The SDA RI/FS Work Plan (EG&G Idaho 1989) reports that organic contaminants have been 
found in the soils, interbed sediments, perched groundwater, and soil gas and wellhead gas, aithough 
soil gas has been the most thoroughly sampled of these live vadose zone elements. The subsections 
that follow describe the reported detection of organic compounds in wellhead gas, soil gas, and 
perched groundwater. Of the compounds analyzed for, carbon tetrachloride is the organic 
contaminant found in the highest concentrations in ihe vadose zone. Tine reporied maximum 
concentration is 2,300 pg/L in collected soil gas (Laney et al. 1988) and 5,800 mg/m3 (5,800 pg/L) in 
borehole vapors during drilling (SAIC 1989a). The subsection reviewing the soil-gas survey conducted 
by Golder (1987) provides a more detailed discussion of organic contaminants. The other organic 

3 >& _I _I..^ I .-.^,..L:-L ^..,.^..+-,.*i compounus uetecieu at rsraUvsry rugu CU~NA,UU~~~O~~~ III*,UUI .,r,r-.l.r...o~u,...u..rr .& .-...- LvI. .,.-..-, ..I :“rl..A- 1 1 1 trh4.l .r\‘A..,“~ trirhlnm&~,,,pnp 
and tetrachloroethylene. Table 3-18 contains summarized organic contaminant data for the vadose 
zone at the SDA. 
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Table 3-18. VOC inorg:anic and ra’dionucide contaminants by environmental medium at the !jDk 

Medium Clrganic Concentration Inorganic’ Concentration Radionuflide Concentration 

:+oil ga.4 
!i”l-vey 

Carbon tetrach:loride 
l,l,l-Trichloroethane 
Trichloroethyleioe 
Tetrachloroethylenee 
Tetrachlorwthane 

Carbon tetrachl,oride 
Chloroform 
Trichlorcethylene 
Tetrachloroethylene 
l,l,l-Trichiorcethane 

Carbon Tetracbloride (w) 
Chloroform (W)I 
l,l,l-Trichlorcethane (w) 
Tricblorcethylene (w) 
Tetrachlorcethylene (w) 
[)ichlorodifluorlJmethane (w) 
Tohlene (w) 
l,l-Dichloroethane (w) 

5,804 mum3 
320 nng/m3 
380 nngh3 
62 m,@n3 
120 nogid 

1,400 ppb 
940 plpb 
2.50 p’pb 
klm ppb 
120 F’pb 
0.3 ppb 
0.3 ppb 
22 wb 

Arsmic 
Barium 
Belyllium 
Cadmium 
Chromium 
Cobalt 
Lead 
Nickel 

14.3 mg&; 
392 We 
1.4 mgkg 
8.4 mgkg 
40.0 mgkg; 
14.4 m&: 
16.1 mgM1; 
34.4 mg&; 

Am-241 
Eu-1154 
Cs-137 
PU-138 
Pu-139, 240 in soilMater 

Pu-138 and/or 
Am-241 in soi&vater 
Sr-4) 
cl6cl 

1.54+/-0.03E-!M b!Ciig 
3.1+/-19Ea8 &i/g 
l&t/-7WEa8 &i/g 
3.8.tl-O.4E-07 pCi/g 
3.34tKuXE-05 u:Cig 
8+1’-7E-11 pCiim1, 
5.3+/-1.3E-10 rrCi/g 

1.28+/-0.04E06 p,Ci/g 

C-s-137 0.7+/-02E-15 UCiimL 
Sb-125 7.27t/-O.lSE-14 pCiimL 
Am-241 3.5+/-0.7E-17 &i/mL 
Sr-4) 3.2+/-0.6E-16 &ilmL 
Pu-238 1.6+/-0.6&17 &/mL 
Pu-239, 240 7.2+/5.6E-16 &ilmL 

a137 
Pu-239, 240 
Pu-239 
Pu-238 
Am-241 
.%-SW 

3+/-1.6E-08 pCig 
5.8+/.u2E-a3 pci/g 
8.1 l,OE-O9 pCi/g 
3.2i!t/Al.17E-08 ~Ciig 
8.010E-W &ii/g 
6+/-E-C@ ,Qg 



Table 3-l 8. (continued). 

Medium cmmic Concentration InorganicC Radiottuclide Conceotration 

GroundC Cmbon Tetraclhlaide 6.6 Pgn 
‘water Cbl0r0fcxm 1.0 @IL 

Trichlometbylene I.4 PglL 
Tetrachlorwthane 0.2 Pg/L 
I 1 l-Trichlorwthane 9 > 0.9 PgL 
Dicblorcdifluoromethane 0.3 llgn 
I., l-Dichloroetbane 0.3 I@ 

l.,l-Dichloroetbylene (w) 2.6 ppb Selenium 1.0 mgntg 
1~,2-Dichloropropane (w) 5.9 ppb Silver 2.4 mgkg 
l,,1,2,2-Tetrach:loraethane (w;i 1.0 ppb Thallium 2.4 mgkg 

zinc 81.6 mg/kg 
Cyanide 1.25 wLU 
l-in 244 mg& 

ia. Concentration values provided in this cable are the highest oberved values per medium as reported in the liiterature provided for this effort. Limited monitoring data WE 
;wailabte far this review and, thtxfore, the mnlamiaants and axxentration reported in this table are not necasarify all-inclusive and should b: usat as a geoe~ml indicator of the 
~-sngc of mntamiaation at the R.W’MC This list provides data (only w compounds fouound abxt: stated detection limits (i.e., estimated valuer are not included),, 

h. Omund level (Clolder, 1981) sir samples (G~mewsvold and Pin& 1987). 

-!” 
= Well 92 - perched water xme above the 240.11 ink&d (Mann and Knot& 19es). 



Volatilization of organic compounds has been documented and the presence of a vapor plume 
Y- ~~-~.-> ~~ ~~~~,~~!I~ 1~ I A,~ ~~-I--..-- -27 ---.--.l---.. . . .L. C(zle ,CATt- *noI\\ IS suapecreu as a cwmmutor 10 utt: mtgrarton 0~ w~~~atrwauw at mt: 51~5 tch-ub 1707,. Tlie ftd: 
extent and magnitude of soil contamination is difficult to determine from the existing data. 

3.3.3.2.1 Grab A/r Sampling from We//heads. Two air studies have been conducted 
ot tha CZDA fhm r+xmrlu inrrnhrd the rnllertinn anA nn~l~ir nf air cnmnlpc at wpllhc\ndr tn n*ge~qc mile “. I..., WY. . -1.” Y.““, ..,. “..“” . ..” -.._-...,.. . . ..- I..l.,“I -_ I.. “““‘r” -. ..-....--- -- -1-11 “I.. 
gas concentrations associated with specific subsurface zones (EG&,G Idaho 1988). The second study 
involved the collection and analysis of air samples at working level!, above wellheads to assess worker 
exposure (EG&G Idaho 1988). The samples from these studies were collected in 25 mL Hamilton 
syringy preserved, and analyzed according to the sampling, transport, and analysis method.’ The 
sampbng locations are shown in Figure 3-14. The analytical results are listed in Table 3-19. Results 
of the study related to soil-gas concentration in subsurface zones are discussed below. 

During the drilling and instrumenting of two deep boreholes in 1987, organic vapor was detected 
at the ground surface (Laney et al. 1988). On September 24, 1987, organic vapors were detected 
when the casing in Borehole DO2 (which had been installed at SDA during 1986) was pulled up and 
some of the llO-ft interbed was exposed in the borehole. The following day, vapor was detected 
emanating from Borehole DlO during drilling operations when a depth of 95 ft was reached, again 
assumed to be related to the ii@ft mteibed. 

G;,:ib samples of air were collected from the wellheads at DO2 and DlO on September 25, 29, 
and 30, 1987. The samples were analyzed by gas chromatography/mass spectrometry in the Chemical 
“-.- ~~~~ I -.~---.-~-~~ ~I IL- r.lvYv ‘CL- .._--_ ^--_-- ._^. :--- -^^ ____^ -I :- bL^^^ _^ . . . ..I- ^ ^__ JClC”ccs Llmuratoty ar mcz IlYCL. 1 ,,G “ql”L wLluxlllall”IIJ Ill~aci”LGu 111 ,I,WG ‘c%UqJ”W ant 
presented in Tables 3-13 and 3-14 for Boreholes DO2 and DlO, respectively (Laney et al. 1988).g 

The reporting limits for these analyses were 5 mg/m3 for each compound. Replicate samples 
WP~P t&en frnm Rnrehnle l3ltl zmd the rewlta indimtai onnrl nverall nre&inn for ramnlinrr and ..-.- .-.--.. _.-... I-.-..-.- -__, -__- ___- _---.- ..--.----- a--- - ~----- r.--.-.-.. --- -~~~~=~~~~_ ~~~~~ 
analysis. However, data precision between sampling events on different days was not as good as 
same-day sampling precision. This may be caused by the effects of barometric pressure on the 
movement of soil gas in and out of boreholes and wells. 

Grab air samples were also collected from Well 89 on September 29, 1987. Well 89 had been 
cased and cemented to 576 ft, with several feet of open hole ahove the water table. Air samples were 
analyzed by gas chromatography/mass spectrometry at the INEL Chemical Sciences Laboratory, and 
tive chlorinated hydrocarbons were detected as shown on Table 3-20 (Laney et al. 1988). The 
reporting limit for each compound was 5 mg/m”, and the only compound above reporting limits is 
carbon tetrachloride (Table 3-20). A comparison of the organics detected in each of the boreholes 
and wells indicated that carbon tetrachloride and trichloroethylene were the two compounds 
consistently found at the highest concentrations. Concentrations of carbon tetrachloride above 
500 mg/m’ are observed in dense basaits immediateiy above the iii&ft interbed, whiie concentrations 
of carbon tetrachloride less than 200 mg/m3 are typical values for the basalts between the llO-ft and 
240-ft interbeds. The detection of the same VOWS in well 89 as found in the vicinity of the 240-ft 

f. Letter from P. N. Pink to B. Chantrill, “Analytical Method Used for Volatile Organic Anotyses ofAir Samples, 
1988. 

g. EG&G Idaho letter from G. S. Groenewald and P. N. Pink to T. Hedahl, “Sampling and Analysis of 
RWMC SDA Air, Soil, and Well Gas,” GSG-63-87, 1987. 

3-49 



I I I I r7 II-l- 
e-2 1 

I 

- 

- 

,A”-3 

- 



Table 3-I 9. Vapor concentrations for grab air sample, 3-5 ft above ground (breathing zone),. 

Sampling LOcation (9/30is7) 

Chemical Practical Barehok 
Ouantitic;km DO9 
Limit (mg/M3) (mg& 

Borehole 
Dl@ 
@@?I 

(0.4) (0.9) 

(0.4) (1.0) 

(3.0) ND 

(0.5) ND 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

(2.0) 

W) 

17.0 

5.0 

(0.5) 

W) 

(5.0) 

(0.4) 

(1.0) 

P.0) 

ND ND 

PO) ND 

ND 11.0 

No 5.0 

ND (4.0) 

ND (0.9 

ND ND 

ND 

ND 

ND 

ND 

ND 

(3.0) 

(0.9). ND, 
ND 

(l.O), ND, 
ND 

(b), ND, 
ND 

ND, ND, 
ND 

ND. ND, 
ND 

ND. ND, 
ND 

ND, ND, 
ND 

ND, ND, 
ND 

ND, ND, 
ND 

ND, ND, 
ND 

(0.S) VW 

U.0) (1.0) 

(1.0) ND 

ND (0.5) 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

(0.9) ,(O.l) 

(2.0) S(O.2) 

ND IND 

ND :ND 

ND :ND 

ND :ND 

ND :ND 

ND .cr\ 

ND ‘-JO 

ND IND 

Reference EG&G Idaho letter from G. S. Gronnvold and P. N. Pink Lo T. HaJahl, “Sampling ,and Ana@i of RWMC SDA Air. Soil, and Well Gas,” GSG@S?, 1987. 
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Table 3-20. Volatile organic analysis in the soil-gas survey.B 

Reporting Lowest 
Vnlrtile nroanir rennrtino limit -.-...- -.o- ._._ !irni! --=-- --..L) -._._.- 

(mU-1 (mpn) 

Benzene 

Carbon tetrachloride 

l,l-Dichloroethylene 

trans-1,ZDichloroethylene 
.--. . . l&Dshloropropane 

trams-1,2-Dichloropropane 

Methylene chloride 0.6 

Tetrachloroethylene 0.01 

Toluene 1 

l,l,l-Trichloroethane 0.01 

1,1,2-Trichloroethane 0.6 
‘FL^LI ̂ .._^. I...,--- nnr Ln,rlrr”l”c.n,y,r;rlr “.“I 

a. Golder 1987. 
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interbed indicate the samples are from the same plume. Thus the observed differences in carbon 
tetrachloride concentrations between DO2 and DlO could have resulted from soil gases being 
-.--&-A c--- >:ct----. L---l. ..-I.- .S,_ll v-..n I- -1.- c-_IL-- P--- &L- T,T\tl -I~~-.-- P-~~-> I- YTjI lW” ll”lll “111~I~Clll UiiSdll “IIIW . vvGl1 YI” IS LUS” Larlllcl Lrulll Ult: ““L prurncs l”Ull” In 
soil-gas surveys; hence, the observed difference could be because of well locationAlthough the 
individual order varied for Boreholes DO2 and DlO, the four compounds found at the highest 
concentrations in borehole gases were: 

. Carbon tetrachloride 

. Trichloroethylene 

. Chloroform 

. l:l:l-Trichloroethane. 
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Tetrachloroethylene and 1,1,2-trichlorotritluoroethane were the next most frequently 
detected compounds. it is significant to note that caibon tetrachioride is ihe VGC ihat appears 
consistently as the highest concentration in groundwater as well as soil-gas samples. 

3.3.3.2.2 Soil-Gas Surveys. Golder Associates performed a soil-gas survey of the 
w3AA . .mnn tb ,..4,.~ ,.f nrtnhpr -7~ thrnmlnh rhrremhpr CI 14m IG~A.-~ 34*m “a.,‘. “” 1.116 ..S” y-L.“” “L VI.“““. - ...L”“6.. A.“.“...Y”. “, &.“, \..“.““. --“‘, cap s,~ryey 

covered all of the SDA and about 600 ft beyond the SDA boundary. A  total of 136 samples were 
collected on a grid with 200 ft spacing. An additional 63 samples were collected at supplemental 
sampling locations, including existing Wells 77-1, 78-1, and W W W -1, and an overlapping part of 
the TSA. A  map of the gas survey sampling points is presented in Figure 3-15. 

Soil-gas samples were collected from syringes inserted into steel probes driven 2 to 35 in. 
into the ground. The soil-gas samples collected were analy-zed in the field by gas chromatography. 
The samples were analyzed for 12 VOCs, which are presented in Table 3-20. Chloroform could 
not be resolved from the large concentrations of carbon tetrachloride and l,l,l-ttichloro-ethane, 
therefore, chloroform may have been present but could not be specifically identified (Golder 
1987). 

Levels above the reporting iimit were found for oniy four of the i2 compounds tested: 
carbon tetrachloride, tetrachloroethylene, l,l,l-trichloroethane, and ttichloroethylene. Isopleth 
maps of the concentrations of these four organics are presented in Figure 3-16 (adapted from 
Laney et al. 1988). In general, the highest concentrations of the four organics were found above 
m1.- I c I ,. --I .A .A_.> 1 --A L-L..--- ‘cd___L-_ II< ^_.I 9.7 m - L:-L^_r ^----- ._^. :..-- l-Its ‘b, 2, 0, Y, a”” I”, a, rau .-+ an” “cxwsG1, I‘G,ItxIW u auu 33. 111cz rlrgucal wIILsIIII~LI”IID 
found were 

. 2,300 pg/L of carbon tetrachloride at point P4-2 (Pit 6) 

. 1,400 pg/L of carbon tetrachloride at point E-19 (Pit 9) 

. 690 pg/L of trichloroethylene at point E-19 (Pit 9) 

. 310 pg/L, of l,l,l-trichloroethane at point E-15 (Pit 5) 

. 40 pg/L of tetrachloroethylene at point E-19 (Pit 9). 

Two sets of soil-gas data collected by Golder (1987) over several days from two sampling 
points, E-15 and E-19, provide insight into the variability of the volatile organic measurements 
over the span of the study (Table 3-21). Soil-vapor concentrations of carbon tetrachloride, 
trichloroethylene, and tetrachloroethylene measured at sampling point E-19 on October 30 and 31 
and November 2, 3, 4, and 5 all decreased from Gctober 30 to minimum vaiues on November 2, 
and then increased again on subsequent days. Concentrations of the four volatile organic analytes 
detected in the soil-gas survey varied in a similar manner. Thii similarity strongly suggests effects 
from an uncontrolled variable, such as the effect of barometric pressure on inhalation and 

-----T_ __---..-_I ------1--1:--- :.. _.^-- - -^^ _.._^ A  ^_ exhairimn of Soii gas. Tliedh7, organrc wmpuunu ~II~~IILIIII~II~ LLI vapu~ula LIIGIWYICU ULI 
different days are not comparable, and make precise mapping of contaminant vapors in the 
subsurface difficult (Golder 1987). 
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Figure 3-l 5. Location of soil-gas survey sampling points. 





Tabie 52i. Soii-gas voiatiies: raiios oi maximums to minimums for a six-ciay per&La 

Date 

Sampling point E-15 Sampling point E-19 

l,l,l-TCA Ccl, TCE PCE l,l,l-TCA Ccl, TCE PCE 

Oct. 30 170 P 1.6 6 P 

Oct. 31 48b 5 0.8 5.2 P 

Nov. 2 120 <O.Olb 0.08b 3b P 

Nov. 3 280 P 

Nov. 4 310 co.01 
No-v. 5 - - 

Maximum 

Maximum 

Ratio 

Maximums/ 
minimums: 

310 5 

48 co.01 

6.5 - 

a. Goider (lY8Sj 

b. Minimum concentration for the period. 

3.2 

4 

7 

7 

P 

<O.Olb 

? 

1,400 100 

1,200 100 

8ob 
640b 

900 690 

W@J 150 

1,230 200 

4 7 P 1,400 690 

0.08 3 <O.Ol 640 80 

50 2.3 2.2 8.6 

25 

21 

2ob 

30 

40 

34 

40 

20 

2.0 

P = Value detected below reporting level. 
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Gases have been extracted from existing gas sampling ports in Boreholes 8801D, 8902D, 78-4, __-_-_._ ___ .-^^ ^ w w w-l, I I-1, ana uuL. sampies from ihe borehoies have been anaiyzed for organic coniaminants 
to provide data on the composition of soil gas below the SDA The average subsurface vapor 
concentrations during the four-month vapor vacuum extraction tests from multiple depths at three 
monitoring wells (8801,8902, DO2) within the SDA are summarized in Figure 3-17, and discussed in 
Aate.:, I... c k.,.” a..,4 011;. 11001\ G,l...,.n,,nn, ~~,n,,.ntin,. nF,)l~r~ rl.tn *P.,Pn,P,i thn, ,h~., Pvhihit hinh “I&au “J “xlu”‘, (I,,” YU,Y \‘//‘I’ “““Yby”“” “WY.““..“., “L . ..-w ““I” .“.““.W I..“. . ..v. W,....Y.. . ..b” 
variability, many outlier data points, and questionable reliability. Maximum concentration values 
reported from this time Period are believed to have been significantly biased high because of a 
nonlinear response of the portable gas chromatograph (GC) a response unknown to the GC 
nneratnrs at that time; Data oualitv nhiectives and &so&ted quality assurance requirements for -r------- ~ __..., _.,.. ~~~ ~~ ~~~~~~ ~~~~~ 
vapor monitoring using the portable gas chromatograph were not well defined during this time period, 
and the relatively high concentration of vapors encountered were unique to gas chromatographic 
analysis where very low concentrations and associated instrument sensitivity is the norm. Therefore, 
the data set from the two-week and four-month test periods is useful only for qualitative identification 
of the vapor contaminants present, and only useful in semi-quantitative manner (e.g., relative 
measure, establishing trends, vertical profiles). 

The reliability of vapor concentration data since April 1991 has been improved through (a) an 
enhanced sample collection procedure to ensure greater consistency during sample hne purging and 
collection, (b) more comprehensive GC quality assurance procedures/samples, (c) improved GC 
calibration gas standards, (d) development and implementation of a sample dilution procedure, 
(e) additional GC operator training, (f) optimized GC maintenance, and (g) ongoing quality assurance 
review and evaiuation of the data. Tinrough these imptovenienis, the s-ubsrrrface vapoi mniXniiaiion 
data are more accurate, less variable, and more reliable (EDF, ERP-VVED-072). Figures 3-18 
through 3-33 present subsurface vapor concentration data (Ccl,, TCE and HCCI,) obtained since 
these improvements to the GC operations have been implemented. The figures include 
,.,ww.~n+rotir\n. F.7.m m..l+inl.= fbntllr nt Wdlc Fsn, aun7 nm ,*dt 77-r and w-1. -&ese data -.a- . . . . Y..“.‘” .I.,... ......‘.y.- “-r...” -. .._.I -.,*, -*--, -.,-, .- ., -, -.-- 
indicate a subsurface vapor plume very similar in makeup (primarily carbon tetrachloride and 
trichloroethylene) and similar in vertical concentration profile (highest concentration just above the 
110 ft interbed) to the plume described by Sisson and Ellis (1991), in the 4-month VVE summary 
renort. Additionally, the maximum vapor concentration values measured since the implementation 
of‘improved data collection procedures are notably lower and less variable than the maximum values 
reported in the summary report. 

3.3.3.2.3 Perched Water. Perched groundwater at the SDA has only recently been 
analyzed for organic compounds. Well 92 is the only well from which multiple samples for organic 
constituents were available (Table 3-17) (Hubbell 1990). 

One perched water sample collected during October 1987 from Well 92 reportedly contained 
the following: 

. 1,200 pg/L carbon tetrachloride 

,.<^ . 5ou pplj; irichioroethyiene 

. 6.50 pg/L chloroform 

IAll **n/x I 1 1 *.&l.,n*r\ntlrnn.3 1N p&f,‘y ‘,‘,‘-L~~r...“l”rr..u.~r 
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Figure 3-18. Concentration of Carboin Tetrachloride as a function of depth in monitoring well 8801D. 
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Fisgure 3-l 9. Concentration of Trichloroethyiene as a functialn of depth in monitoring well 88011). 
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Figure 3-20. Concentratiion of Chloroform as a function of depth in monitoring well 8801D. 
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Fir- - 3-21. Concentration of Carba’n Tetrachloride as a function of d-41 in monitolring well g9,02D. 
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Figwe 3-23. Concentration of Chloroform as a function of d,epth in monitoring well 8902D. 
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Fiir- -7 3-25. Concentration of Trichloroethylene as a function of de+ in monitoring well D02. 
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Fiigure 3-26. Concentraction of Chloroform as a function of (depth in monitoring well D02. 
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Fiigure 3-28. Concentration of Trichloroethylene as a function of depth in monitorin:g well 77-l. 
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Fiiwre 3-29. Concentration of Carbon Tetrachloride as a function of depth in monitoring well 7114. 
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Figure 3-30.. Concentration of Trichloroethylen~e as a functkm of depth ,in monitoring well 784. 
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Figure 3-32. Concentraltion of Carbon Tetrachbride as a function of depth in monitoring well WWW-1. 



/ 

\ 

\ 

-i- 
cu 

-= 
b 

t 

+ 
- 

r 

6 

% 

x .s 

i! 

(IAdd) NOllW lN33N03 

3-14 



OCVZ Final Work Plan 
Rev. 1 

June 1997. 

. 110 ug/L tetrachloroethylene 

. 13 ug/L l,l-dichloroethane 

. 5.9 ug/L 1,Zdichloropropane 

. 1.0 ug/L 1,1,2,2-tetrachloroethane 

. 0.8 @L l,l-dichloroethylene. 

Tichlorodifiuoromethane and toluene were not detected above the reporting level of 0.2 ug/L 
(Laney et al. 1988). A subsequent sample in April 1988 detected the same analytes plus 
dichlorodifluoromethane and toluene without 1,1,2,2-tetrachloroethane and 1,2-dichloropropane 
(Hubbell 1990). All detected contaminants were reported at somewhat higher levels in the later 
sample (Table 3-18). It is not known if this reflects an actual contaminant concentration increase or 
if it reflects sampling and/or analytical variability. The VOC contamination in the perched water was 
approximately the equilibrium value as defined by the Henry’s law constant in a nearby vapor 
monitoring port (Hubbell 1990). 

3.3.3.3 Other hvesiigations. Other investigations of the vadose zone media have been or 
are being conducted at the SDA These include invasive and noninvasive studies to characterize 
potential sources of contamination and migration pathways and processes. The studies include 
downhoie and surface geophysics, and soii physicai parameter measuremeni. 

3.3.3.3.1 Geophysical Investigations. In addition to the ongoing geological, 
hydrogeological, and chemical studies being performed at the SDA, several geophysical techniques 
I-^-.^ I.,.-.. -- ..,-.. -,I l ,. -“I. .,..-a ,Ln ..“,4,,+n”&“” ,4 ,I,,. “n,GwP .?nnP at dlP lx-f? n”wn+ln,P ,I-“+ u-1, c,,,p”Jcu L” I,II1Y,,ll . ..” Y.aY’.“.“..“..‘b .,. ..,., .1--1- I_.._ -_ ___- __ .._.- -. -- ..___ -__ 

geophysics were performed on most of the boreholes drilled at the RWMC. Three surface 
geophysical investigations have also been conducted at the RWMC to characterize waste pit 
configurations, and depths to various geologic units. 

The downhole geophysical techniques varied from borehole to borehole. However, the most 
frequently used techniques were gamma, gamma-gamma, and neutron logs. The downhole 
geophysical data were used to characterize vertical changes in stratigraphy, porosity (relative water 
content), and density. 

The first of the surface geophysical investigations was a seismic reflection study conducted in 
1988 by Kansas Geological Survey personnel. The seismic survey was designed to detect a lo- to 
13-ft (3- to 4-m) thick sedimentary layer which underlies much of the area at a depth~of 98 ft (30 m). 
The results of the survey suggested the llO-ft interbed was detected but absolute depth measurement 
and thickness were impossible to calculate with the data. 

In 1989, UNC Geotech completed a series of surveys using total magnetic field, magnetic 
gradient, electromagnetic conductivity, induction eieciromagneiic inphase, vety iow; frequency 
electromagnetic, and seismic refraction techniques. These geophysical surveys were conducted at the 
Cold Pit (Test Pit), Acid Pit, and Pit 9 at the RWMC to define pit boundaries and identify buried 
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tanks and debris. Of the techniques used, total magnetic field, magnetic gradient, electromagnetic 
rc.nrtl.a-t:.n’h. onr( ~l,,+,,,,“nPt;,. i”“h.P .riP,fiPrt the her, rpC,,,,< C”U”“CL1.1LJ. ‘ALA” “C’L’“u,“(j,.r..r . ..y.*““- ,.-. “.,” ..,- -““. .- _.I. Aht the fblcl Pit the rreonhv+d!y . __ _._i --.- - __ .._- D.-r , 
determined pit boundaries were generally within one meter of the historical boundaries. The 
geophysical studies conducted at the Acid Pit indicated that the pit was smaller than the size reported 
in the literature. The geophysics also suggested that acid may have migrated beneath the original 
base of the pit. At Pit 9, the pit boundav was estimated to be approximately 6.5 ft beyond the 
historical boundary. Seismic data could not be used to determine the geometry of Pit 9 due to 
interference caused by an approximately 3-ft thick frozen surface layer present at the time of the 
survey. 

A  third surface geophysical study was conducted by Ebascn Services, Inc., in lY8Y. Ebasco 
conducted a seismic refraction survey at Pit 9 and the Acid Pit to determine the depth to bedrock. 
Five seismic lines were run at each pit. Depths to bedrock ranged from 15 to 21 ft under the Acid 
Pit and from 10 and 18 ft at Pit 9. While the depth to bedrock is 15 to 21 ft under the Acid Pit and 
10 to 18 ft at Pit 9, the actuai thickness of the sedimentary materiai between the bedrock and -waste 
is known to be variable. 

3.3.3.3.2 Moisture Flux Investigations. This study uses in situ field equipment to 
m r;asure and iidXiitOi SoikGX C0ti~~iE k2 

. Determine the volume and rate of moisture inflow through the SDA surface 

l ldmtifv nathwnvs nf mniatnre @ration ---....., r-- . ...-.” -_ . ..--_-_- 

l Characterize the effect of lithologic interfaces on moisture movement 

. Develop data describing moisture movement through the unsaturated zone for verification 
of a simulation model. 

These data wiIl be used to field calibrate a model to predict long-term migration of volatile 
organ& in the unsaturated zone. 

Instrumentation installed for the RWMC subsurface investigations program includes 
59 psychrometers, 98 heat dissipation sensors, 50 gypsum blocks, 19 tensiometers, 39 porous cup 
lysimeters, and 2 neutron access tubes. Data from these instruments (except lysimeters) are collected . . . *> c c “AI ..m+nr G.r r,n+nm;nnnt montnty. LystmeterS also prov~ue points prom which to ix4ect samp!es o& =YL, nYLIL IyL -.I.Y.....II... 
and chemical parameter analysis. Data analysis from this program is not complete and is an ongoing 
task (Laney et al. 1988 and McElroy and Hubbell 1989). 

A review of existing data on contaminant exposure levels to SDA worker populations was 
conducted to determine whether these levels were in compliance with Occupational Safety and 
Hea!th Administration (OSHA) promulgated occupational standards as well as recommended _ ._...~~~~~ 
standards of the American Conference of Governmental Industrial Hygienists. Because the INEL 
is relatively isolated from any developed areas, only individuals employed at the site were considered 
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potentially exposed to site contaminants. Approximately 99 workers are actively employed at the 
RWhfC and the SDA where they are engaged primarily in light to heavy industry involved in the 
disposal of hazardous wastes. 

To estimate the volatile organic contaminant exposure levels for site workers, limited population 
surveys were performed at the SDA by monitoring air contaminant concentrations during drilling 
activities at Borehoies WtJl, WtU, and DUZ m lY8Y. Monitoring was conducted using passive 
dosimeter vapor badges. Although passive dosimeter badges are subject to interference from other 
compounds and are not considered to be the most precise sampling available, they do offer a simple, 
economical screen to determine approximate cumulative g-hour exposure levels. All samples were 
^L...:-^-l cm-- ___-_I_-_ L_^^.LI__ ---^^ c_-- _.._ - -..-,..,.r:--- . ..__^ --A..-^-l c-- --.-.-:^ _.^-^- ““L(IIIIcu LL”I‘l W”‘~GL “lr;eurrlug LVUW. sqJ”Wlr; s7”dl”ilLI”IW WGLG p’LL”LIIlcxl I”, “lgalw “qJLJKh 

3.3.4.1 Orgenjc Vapor MonHoring. Organic vapor exposures were monitored using 3M 
organic vapor badges. Exposure levels were quantified for live organic compounds: carbon 
tetr.rhlnriAc= mc=th.,L=nc= rhlnrirle tc=trwhlnmdhvls=ns= 1 1 I.ttirhlnrm=thm~ ad trirhlnrwthvls=na= .“.. I “...“..““) . ..““.~ .“..” “... “..““( .“..” ““.“.“““‘,‘“““, _)_(_ . ..” . ..“.““...“..“. “.._ . ..“...“.““.....“..“. 
As shown in Table 3-22, carbon tetrachloride was detected in the greatest number of samples (14/107) 
and was found at the highest concentration (maximum = 2.30 ppm) for all organics. Thii maximum 
value slightly exceeds the recently promulgated OSHA g-hour, time-weighted-average permissible 
exposure limit of 2 ppm. Two other carbon tetrachloride detections (2.17 and 2.1 ppm) were also 
above the current standard. The maximum value for carbon tetrachloride (2.30 ppm) is within the 
acceptable range of sampling variability for a 2 ppm standard. At the time the samples were taken, 
these detections were below the OSHA standard in effect (10 ppm). The American Conference of 
Governmental Industrial Hygienists threshold limit value is 5 ppm, well above the maximum observed 
concentration. All other VOCs measured were two to three orders of magnitude below their 
respective OSHA permissible exposure limits. One of the VOCs detected was methylene chloride, 
which is a degradation product of chloroform. Methylene chloride has not been found in other 
media. However, it is a standard industrial solvent used in cleaning and degreasing. The ubiquitous 
nature of these soivents makes an accurate determination of their source difficuit. From these data, 
it would appear SDA workers are not excessively exposed to site VOCs and conditions do not pose 
an imminent health threat. 

” .Y 1” r.-.. ^I.. -t-..- -Ix- I-..-.... _^_.. I...:^- -I^.^ --^^^-r^A 2. .LZ^ “̂ ^L^.. ^_^ ,:-:.^A &^ .I.^ .a.J.‘LL bB”,,(i,“D,“,,O. llll2 ll”*‘lall p”pu”L1”” uara pLw-a,Lc;o II1 L111S z.ULI”LI al= 1111111cu L” L1.C 
drilling operations of three boreholes. Thus, these results can only be considered preliminary. In 
some instances the sampling was conducted within the borehole rather than the worker breathing 
zone. Even so, much of the available data were reported to be below analytical detection limits. 
R..wi rm the data nrer,=nt,=rl fnr nrm&- rnmnmmrlr thew ?1nr,e11r ?n hp na ~XQFS&~ nr ,iana~m,tr --- “.. ..-- “I.” r.- “...“_ _“L “.~” . ..” ““... r --..-, -..- _” -Tr”-’ ----a---- 
occupational exposures during the drilling of these boreholes 

3.4 Identification of Potentially Applicable or Relevant and 

The Comprehensive Environmental Response Compensation and Liability Act of 1980 
(CERCLA) as amended by the Superfund Amendments and Reauthorization Act of 1986 requires 
,l.n .~lnn&-.” r.f .PmnA:nl nrt:r\nr nt C.mnrf.,nA hs.,nrAn... ..rs.-tn .ib. thst g-m n.r\,arti..a r\f h.,mnn ,I,_ YI,L..,Ln”I, “L .*II,L+.I”I “I~,“,,.. Yb YYy’nLY&‘Y IIYIYn”“UI WYYLI I,.W Ln.YL Y&V y.“L-Ln.” “I hI..IIIY.a 
health and the environment, cost-effective, and technologically and administratively feasible. 
Section 121 of CERCLA specifies that response action must be undertaken in compliance with 
applicable or relevant and appropriate requirements (ARARs) established in Federal and state 
environmental laws. 
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Table 3-22. Summary of human population monitoring data. 

Freauencv of Detection 

r ..mlmr of .Y,.I”“I concentration 
Organic Number of badges range PEL’ IL%+’ 

chemicals detections analvzed (DDrnj (DDrnl kun) 

Oreanics 

Carbon tetrachloride 14 107 ~0.24-230 2 8 

Methylene chloride 3 37 0.10-0.38 500 50 

Tetrachloroethylene 1 88 0.14 25 50 

l,l,l-Trichloroethane 2 67 CO.64 3.50 250 

Trichloroethylene 2 89 0.12-0.14 50 50 

a. Permissibie exposure iimit. 

b. Threshold limit value set by American Conference of Government Industrial Hygienists. 

The revised National Contingency Plan, 40 CFR 300, published at 55 FR 8813 clearly states 
that compliance with ARARs is one of the statutory requirements for remedy selection. Prior to the 
CERCLA amendments of 1986: the EPA required compliance with all Federal ARARs, but only 
consideration of state criteria and standards. The revised National Contingency Plan incorporates 
the new statutory requirement that in addition to Federal ARARs, remedies must address state 
environmental requirements and facility siting laws that are more stringent than corresponding 
Federal standards. In addition, the importance of nonpromulgated criteria, or other advisory 
information “to he considered,” is formally recognized in the National Contingency Pian in the 
development of remediation goals or cleanup levels. 

In the interim guidance published by EPA on compliance with ARARs (52 FR 32496-32499) ----_ . I and the more recently published guidance document CAKUA compliance with Gikrinws hihid 
(EPA 1988a), several different types of requirements are identified with which CERCLA remedial 
actions must comply: ambient or chemical-specific requirements, location-specific requirements, and 
action-specific requirements. 

Because situations at CERCLA sites vary widely, EPA cannot categorically specify requirements 
that will be AFURs for every site. ARARs can only be identified on a site-specific basis (i.e., 
established in connection with the characteristics of the particular site, the chemicals present at the 
site, anv L,,., .II..UY.Y. ““..C.. “..” . ..“... “I --g, ----- A A- ----&-I =,A n nlt~m~tives <II m~td by the circum.stances of the site). 
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EPA has specified that the different ARARs that may apply to a site and its remediation should 
be identified and considered at several points in the remediation planning process (52 FR 324%), as 
delineated below: 

. During scoping of the RI/KS, chemical- and location-specific ARARs may be identified 
_ -__I:-:-_-. L--Z_ on a pLG”““L”“1y “iwW 

. During the site characterization phase of the RI when the baseline public health 
evaluation is conducted to assess risk at a given site, the chemical-specific ARARs and 
arlvirnri,=r zmrl In~atinn-cmm+ir AR Al?. DIP iAntifim-l mnr~ mmnr~h~nriv,& nnrl ,..~rl tr\ I-,.“-..- “.... ..,_“...,.. “r”“.“.-‘..u...” “.- .“” . . . . . . - ...-.“-...~.~..-.-..-.~ “..” -- .., 
help determine preliminary cleanup objectives 

3.4.1 Chemical-Specific ARARs 

This section identifies a preliminary set of chemical-specific ARARs that may apply to remedial 
actions for the vadose zone located beneath the SDA Section 3.4.1.1 provides an ovetview of the 
role of chemical specific ARARs in the FS process and associated risk assessments. Section 3.4.1.2 
summarizes a preliminary list of chemical-specific ARARs for VOCs present at the SDA 

3.4.1.1 Use of ChemicaCSpecHic ARM.? in the Feasibility Study Process. The screening 
and detailed analysis of remedial action alternatives must consider effectiveness, implementability, and 
cost. W ithin the context of the effectiveness evaluation, chemical-specific ARARs assume major 
significance as each aitemative is evaiuatedwit’h regard to its effectiveness in protecting human heaith 
and the environment. 

The ability to protect human health and the environment is the primary requirement that 
P0c.r.T A  _^_^ -I:^, ..^.:^..^ ___^. _^^. ICC rn 0011)\ cn* ..---:A-- ^ _..-__I__ -_-.--.:e__ :t :. btinb- LcIII=“,Lu a*u”Iw UlWL lllrjrjl (2.J 1.R ooL.7,. Lx‘-% W IIW ”GL3 a ,cmuIy pL”LcLL1”~ LL 11 
“adequately eliminates, reduces, or controls all current and potential risks posed through each 
[exposure] pathway [at] the site.” In accomplishing this, a given remediation alternative must meet 
or exceed ARARs or other risk-based levels established through a risk assessment when ARARs do 
not e&t o* are wa&j. 

In the revised National Contingency Plan (55 FR 8813) and in the recently published draft 
guidance manual CERCLA Compliance with Other Laws (EPA 1988a), EPA specifies that when 
ARARs are not available for a given chemical, or where such chemical-specific ARARs are not 
sufftcient to be protective, health advisory levels should be identified or developed to ensure that a 
remedy is protective. Carcinogenic and noncarcinogenic effects are both considered in determining 
ARARs and evaluating protectiveness. For carcinogenic effects, the health advisory or risk-based 
levels are selected such that the total lifetime risk to the exposed population of all contaminants falls 
within the acceptable range of lOA to 10”. The 10” risk level is speeitied by EPA as a point of 
departure for determining remediation goals. For noncarcinogenic effects, cleanup levels should be 
based on acceptable levels of exposure as determined by the EPA reference doses, taking into 
account the effects of other contaminants at the site. 

Therefore, chemical-specific ARARs serve two primary uses: (1) to identify requirements that 
must be met as a minimum by a selected remedial action alternative (unless a waiver is obtained), and 
(2) to provide a basis for establishing appropriate cleanup levels. The public health risk assessment 
-E _ -:....- __--.a:_* __.:-- _I._-_.:.._ _L ____._ z--- .L- --&~--I -:-*- -c .~~_..~~~~. -P ,~ ~~~~~~~ ~~~~~~~.~ VL a jpvcm ~wmuiu ~C;LIUII auxuauv~ tmumx~jlli ixs bnt: ~luwai nskz UL cxpusurt: 0~ numan rcxeprors 
to contaminants under investigation. 
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For carcinogenic effects, risk characterization yields a probabilistic estimate of the additional .._ htetlme risk of cancer in the exposed individuai, or ihe incidence of new cases of Canei in 

populations. For noncarcinogenic effects, as noted above, exposure levels or doses for all subject 
compounds are evaluated to determine levels or doses if these exceed EPA reference doses. When 
a chemical-specific ARAR is available for all subject compounds of concern and the chemical-specific 
AD AD” “.P Admw”;nnA +,7 l.D . . ..l+.m.t....e N_w ‘A.” UILu.uu,,- b” “I pY...v...-, . . -- .lyl ..-...-..- I ---...- _..- -_ --... ++- rmnl~ir*m*nt~ ~PIWBI~ the rhemic&@f.c ciea_l?,~p 
goals. However, as noted above, when AFURs are found not to be protective or are not available, 
the results of the risk assessment (i.e., health advisory levels) are used to establish the more stringent 
target cleanup goals. The requirement that a remedial action alternative meet chemical-specific 
AlU!%~ does not ensure that the proposed alternative is protective. and thereby acceptable. 
Additional criteria for evaluating acceptability include 

. Evaluating the combined carcinogenic risk associated with the AFWR limits for all 
chemicals at a given site (assuming additivity of effect in the absence of data on synergism 
or antagonism) 

. Establishing that ARARs do not exceed EPA reference doses for noncarcinogenic effects, 
and are sufficiently protective when multiple chemicals are present 

. Determining whether environmental effects (in addition to human health considerations) 
are adequately addressed by the ARARs 

of human exposure identified in a baseline risk assessment. 

The EPA Risk Assessment Guidance for Superfund: Volume 1, Human Health Evaluation 
nKnrm*nJ (SPA 1oQOn\ nmn&i~c g~idartce on evahmtinv multinle exposure to chemicals (both I,.“,.&.“. ----“I r------ -.-.- -.... _ ...-...r~ 
carcinogenic and noncarcinogenic effects), and on establishing acceptable exposure levels when no 
chemical-specitic ARARs exist. 

3.4.1.2 Identification of Chemical-Specific ARAfts for Volatile Organic Compounds at 
the SOA. Table 3-23 is a list of available Federal and Idaho chemical-specific ARAF& for organic 
compounds identified at the SDA The compounds listed in Table 3-23 have been identified based 
on the constituents identified in the wastes and the compounds detected in various environmental 
media. Provided in Table 3-23 is a list of (a) EPA primary drinking water standards, (b) EPA 
drinking water MCL goals, (c) Federal ambient water quality criteria for the protection of human 
health for consumption of aquatic organisms and water adjusted for drinking water only, and 
(d) Idaho State drinking water standards. 

Given the exposure pathways of concern at the SDA identified in Section 2 (soii, air, and 
groundwater), the chemical-specific ARARs of primary importance are the Federal and Idaho water 
quality criteria and standards. These are briefly discussed below. Note that neither Federal nor 
Idaho ARARs are available for soil. 

MCLE are enforceable EPA standards and represent the allowable lifetime exposure to a 
contaminant in public drinking water supplies. The MC& are established, taking into consideration 
potential health effects and incorporating a safety factor to provide adequate protection for sensitive 
. ..l...r.....lc.tinnr Y”“~“~“‘“..“‘“. 1~ estab!isbing MCLs, EP.4 a!so considers the feasibility of attaining such a 
concentration given the beat available technology, treatment techniques, and cost. 
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As part of the process for developing a final drinking water standard, MCL goals are established 
at concentrations that are associated with no known or aniicipated adverse heaith effects. MCL, are 
set at concentrations as close to MCLGs as is feasible. 

Federal ambient water quality criteria are guidelines developed by the EPA Of& of Water 
Re@iitiiiOliS and StalidCiidS fOi the PiOtCCtiOi? Of aYUaL,’ ..*U aanY .,Y...U.. ..lY,..l. -..4:n IXn .m.A l.w...3” l..anltk *ltlm,,nh ,k.a...= IIP ‘ Y...““b.. . ..-- __- 
not enforceable standards, they represent scientific data and guidance to be used by the states in 
developing water quality standards. Federal ambient water quality criteria (adjusted for drinking 
water only) may be used in evaluating the significance of concentrations in groundwater at waste sites. 

State environmental quality standards may be applicable or relevant and appropriate for 
evaluating remedial actions at waste sites in that state. The availability of, and numerical values for, 
these standards may vary widely from state to state, and may be more restrictive than Federal criteria 
and standards. The revised National Contingency Plan notes that state standards, requirements, 
criteria, or limitations are to be considered ARARs only if these have been formally promulgated and 
consistently applied. Idaho’s current drinking water standards and waste quality standards are not 
more stringent than the Federal standards, therefore, the Federal standards are used in subsequent 
analyses. 

The revised National Contingency Plan identified MCLs as the relevant and appropriate 
requirements for evaluating groundwater and surface water supplies that are currently, or potentially, 
used as a source of drinking water. When a promulgated maximum contaminant level exists, the 

__L ̂ ...I ^-- _^__ :...- ICCD c.011, Federai waier quaiity criterion for that chemicai wouid not be ielevalrr auu app~opll~~c tJJ IBM wlJ,. 
When MCLF are not available, the National Contingency Plan specifies that the Federal water quality 
criteria may be relevant and appropriate in water that is a potential drinking water source. The 
National Contingency Plan states, however, that Federal water quality criteria without modification 
a,+ U”l WIYI”%.,CY LIII.“,.. U..” Yyp .,=.. “.” --a I-6 *-..“;zL.-~ ..=l-.,-n+ onA snnrnnrint‘= in s&L&a l+amm IpVdr in grQ,J&Jateq wh_ere e -.--..- r .-.-- 
consumption of contaminated fish is not a concern. Federal water quality criteria adjusted for 
drinking water only would be the alternate relevant and appropriate requirement for groundwater 
supplies. 

3.4.2 Location-Specific ARARs 

A number of statutes have requirements related to activities occurring in particular locations. 
For instance, waste management activities in flood plains are restricted under RCRA and critical 
habitats of endangered or threatened species are protected under the Endangered Species Act. 
Location-specific ARARs are regulatory requirements or restrictions placed on activities in specific 
locations that must be met by a given remedial action. These location-specific ARARs are used in 
conjunction with chemical-specific and action-specific ARARs to ensure that remedial actions are 
protective of human health and the environment by meeting the requirements of aii appiicabie or 
relevant and appropriate Federal and state regulations. The location-specific ARARs are also used 
to establish remedial action objectives. 

-.P- *Tl An.. .I.... -^..^ --1.. 6,. *-...n,a:n, This section identifies a preiiminary set of iocation-specnic rLAlllx3 u,a, UmJ qyJ L” L~...cwIcA.I 
actions at the SDA Section 3.4.2.1 identifies general location-specific regulatoty requirements and 
Section 3.4.2.2 presents an analysis of the applicability of these requirements to the SDA 

* 1 * * @---~Jf~-f~nn n+ I a.-*firm-~Cnncifir L?ronrrla@wu Clenrrirmncnts. Fde.m_! and I&&, .v.-v.L., ~,,.#S~...T.~“#, I, -“““..‘..~-p ““..._ ..-il-.- -., ..-~ -..-...-..--. 

statutea and regulations were reviewed to identify potentially applicable location-specific regulatory 
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requirements that may apply to remedial activities and new hazardous waste activities (as a result of 
remediationj at ihe SDA *” mp I’~ !>-~..!c-> . fu1 ot tne rcquircmcn’u ruenuueu in this subsection have. a 
location-specific orientation and restrict or prohibit certain activities at or near a location such as that 
occupied by the SDA. Specific characteristics of the SDA considered in this evaluation are its 
location in a flood plain, its location in a seismic region, the presence of endangered species, the 
nmv;m;h. nf r..rfnrn ,.mt.=r tha .,w.~pnp~ nf ~wh.,=nlnniral and hi.tn,+al .itp. thP z,rea aad ihe. yLY’y..“.J Y. Y”..YIl ..y.IL( . ..” y.-‘..- v_ 1.“..1 -I.- b.““. I.._ ..-.-..--. “__“” __.” __““, 
presence of drinking water wells. 

The following regulatory requirements, with potential applicability to remedial activities at the 
SD& were identified: 

. Flood plains [40 CFR 270 and 264, 40 CFR 6, Appendix A (Executive Order 11988)]; 
Piih and Wildlife Coordination Act (16 USC 661 et seq., 40 CFR 6.302, and Idaho 
Hazardous Waste Management Regulations, Title 1, Ch. 5, 01.5227,09) 

. Seismic consideration (40 CPR 270 and 264; Idaho Hazardous Waste Management 
Regulations, Title 1, Ch. 5, 01.5227,09) 

-. . . . Activities in the proximity of drinking water wells (idaho urmkmg ‘Water Reguiaiion, 
IDAPA 16.01.8900,07) 

. Wetlands [lo CPR 1022,40 CPR 230; 33 CPR Parts 320-330; and 40 CPR 6, Appendix A 
IV ._____I L_- c._A__ .lnDO\, (JxW”U”r; “L”SL I~mo,, 

. Endangered species (50 CPR Parts 17,200, and 402, 33 CPR Parts 320-330) 

Arrhm=nlnnircal R~mnrr~c and Antinnitk lArchaenlnoirn1 Rpsnurrpr Prntectinn Act: . -“..” --.- b.““. -.-““.““” “._” _-._ .=-. _.“_ ,- __._ ---.-D.--. ___---.--- -.-.-...-.. ..~~ 
43 CFR 7,36 CFR Parts 65 and 296; and 2.5 CPR 261) 

. National Historic Places (National Historic Preservation Act, 16 USC 470; 36 CPR 800) 

. Fish and Wildlife (40 CPR 6). 

3.4.2.2 Determination of Preliminary Location-Specific ARARs for the SDA. A review of 
the eight location-specific regulatory requirements presented in the previous section suggests that 
three of these requirements may be appropriate as ARARs for the SDA (flood plains, activities in 
the proximity of drinking water wells, and archaeological resources and antiquities) and live are 
neither applicable nor relevant and appropriate to the SDA (wetlands, endangered species, fuh and 
wildlife, seismic, and national historic places). A discussion of these various regulatory requirements . . . . . 
and their applicability or relevance and appropriateness to the SDA is proviaco nelow. 

3.4.2.2.7 Preliminary Location-Specific ARARe-The identified location-specific 
ARARs include flood plains, activities in the proximity of drinking water wells, and archaeological 
resources and aniiquiiiw* .m. ---~~?-----._ _P .I_-_.. a---.:-- _“̂ ^ :c.. A&$& ^_^ --^^^...^A :.. ,nc: rG:q”aeu,ww “1 L‘,U~ ‘uG2lu”r,-spGbrul.,L (II.z pLwcLILL*I 111 
Table 3-24. 
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Table 3-24. Summary osf preliminary location speci!ric ARARs. - 
Location-.specific ARAR Regulatory citation Location requirements Applicability to SDA. 

:Flood plains 

Activities in the proximity of 
drinking water wells 

Archaeological resources and 
antiquities 

40 CFR Part :270 
40 CFR Part :264 
40 CFR Part 6 
1d;aho H.W. Mgmt. 
Regs. (01.522’7,0!9) 

Idaho Drinkinlg 
Water Reg., IDAP 
16.01.89OMt,(y,l 

43cFR7 
36 CFR 65 
36 CFR 2% 
2.5 CFR 261 

If within loo-year flood plain, a new 
facility must be able to withstand washlout 
from a lOO-year flood 

Facilities must demonstrate capability to 
either (a) withstand washout, (b) remove 
wastes prior to flooding, or (c) demon,- 
strate that no aidverse impacts will result 
from a washout 

Spwifies minimum distances between 
drinking water wells and various sanita.ry 
waste management units or other 
structures 

Established conditions for Ipermits 
authorizing the excavation and/or removal 
of alrchaeological resources and antiquities 
from public and Indian laak 

Establishes conditions to plrevent 
disturbances of archaeologkal resources 
and antiquities on public and Indian lands 

SDA located in l&l-year flood 
plailn 

The RWMC has an onsite 
drinking water well; relocation of 
the RWMC water supply well is 
a potential action 

Sewer lines, septic tanks and 
fields, ditches, e:tc., most be a 
specified minimum distance from 
the drinking water well 

Several archaeological sites exist 
in the vicinity of the SDA 



The SDA is located in the flood plain of the Big Lost River, an intermittent stream that passes 
approximately 2 mi to the north of the site. The SDA is actually situated in a basin that is 30 to 40 ft 
below the elevation of the river. Flow in the river is variable with snowmelt and rains contributing 
to high flows in late spring/early summer. In order to protect the SDA as well as other INEL areas, 
an extensive tiood control system has been built at the INEL that uses a diversion gate and a series 
of spreading areas. The spreading areas are located approximately 1 mi to the west of the SDA 
Dikes have also been constructed near and around the SDA to prevent flooding of the site from 
runoff. Regulatory requirements that apply to activities in flood plains include RCRA and State of I~#~. uxin~ requiremenis ihai resirici hazardous wade managemeni aciiviiies in such areas. 

A number of archaeological surveys have been conducted at the INEL in the past, and the 
location and surveying of sites and the preservation of antiquities continue. Several sites are located 
:n tl.n ..;r;na.. c.r *I..3 cr-3 * U,T.~.m.mr n,. mntmr;-l ,4 ~rrl.xw.lr\n:r~l ,.I I.;rt~r;r~l .,,al..n l..x l..wan &...“A asa L.&e ‘,‘UULJ “& *..v “As‘.. Is”v.r.l.) KS” I,IYLIL&Y. . ..a YL”a’YIY.“6 -1”. “L ..,IL”~I”“. .“.“I .1”” Y-sa &““.I” 
at the SD& which has been extensively disturbed for over 20 years. Remedial activities within the 
SDA are not anticipated to encounter such materials either. Therefore, the regulatory requirements 
associated with the preservation of antiquities and archaeological materials/sites will only serve as 
ARARs for any activities conducted in the vicinity of the SDA but not within it. 

The State of Idaho drinking water regulations include specified minimum distances from 
drinking water wells that certain waste management units and associated activities must maintain. 
Such facilities include sewer lines, canals, and ditches. If a new production well were to be installed 
at the SDA, specified distances would have to be maintained. Also, if in the course of remediation, 
new ditches or other such structures were to be constructed, the specified distances would have to 
be maintained against the existing production well. 

3.4.2.2.2 Location-Speciik Reguiatofy Requirements inepprOpriete to the gi%i-i\ 
number of the previously-identified, location-specific regulatory requirements do not qualie as being 
either applicable or relevant and appropriate to the SDA, and include 

..,-..-~~I. . werranus 

. Endangered species 

+ l&l-a nnA WnAliF~ I Y.. Urn.” . . . . “..&I 

. Seismic events 

. Historic places. 

The flood control diversion ponds that are located 1 mi to the west of the SDA provide 
wetlands during wet seasons of the year. When these areas contain water, they are visited by a 
number of animal and bird species, particularly waterfowl. The SDA is isolated from the diversion 
ponds by a series of dikes and other engineered structures. Anticipated activities at the SDA are not 
expected to have any impact on the diversion ponds. 

3-85 



The SDA is not known to be located within a critical habitat of an endangered or threatened 
species nor are such species known to frequent the SDA. However, baid eagles and American 
peregrine falcons have been observed at the INEL. In addition, eight species of concern to the Idaho 
Department of Fish and Game and the Bureau of Land Management have been observed at the 
INEL. Remedial activities at the SDA are not expected to affect any endangered species because . . . ‘L--.-d .- I-^ ---.- :“&,.A . rL^ :--^A:^&- ^_^ ^F *I.- (?I-%,% :*“,A+- aciiviiies aie aniicrpateu LU UC: ~WL~~LLCU $0 ~11~ uuu~wlalti OLCP YL .lati vy- ,WI.l. 

No fuh or wildlife addressed by the Fiih and Wildlife Coordination Act are found at the SDA 
Neither do the planned activities at the SDA involve the modification of a stream as no streams are 
!acated on the S!.< -..- ____-_i ‘tp and Q~+&Y- ~noff is mn!ro!!ed Regulatory requirements associated with the 
protection of fish and wildlife would not be applicable unless significant amounts of water are 
discharged along the RWMC drainage channel to the Big Lost River as part of remedial action 
activities. No discharge is planned during the remedial action. 

‘Ihe seismic standards contained in the RCRA and Idaho regulations are only applicable in 
certain counties, as specified in the regulations themselves. The SDA is located in Butte County, 
which is listed neither in Appendix VI to 40 CFR Part 264 nor the Idaho regulations and is, 
therefore, exempt from demonstrating compliance with the seismic standard. 

There are no historic sites at the SDA. The Experimental Breeder Reactor No. 1, located 
approximately 2 mi to the northeast of the SD& is a National Historic Landmark and the only 
historic site at the INEL. 

3.4.3 Action-Speclflc ARARs 

Action-specific ARARs are performance, design, or other action-specific requirements that 
“....I.. ..” n ..c....,r 4 n r...m.;F; apply a.3 II LWUI, “1 m Yy .a.L.C I PC nr\lnmr nr ortivihr nr thnt O-P limitdnnr nn r~tisin m-tinns invnlvino h %*I ,,,, “‘“EJ “L “” ..,..,, .,. . ..“. -.” . . . . . . . I ..I..” -.. --._-. __ --_._. __ ___.- . . . D 
hazardous or mixed waste. Action-specific ARARs are identified during the development of remedial 
alternatives in the FS, which is outside the current scope of this report. Specific requirements are 
triggered by the particular remedial activities within each alternative. This section presents a 
nreliminarv list of laws and regulations to he considered in a later effort to develop action-specific r _ _ . . . ._. ._-. , 
ARARS. 

The buried wastes at the SDA include chemicals and other wastes that would be considered 
hazardous wastes or radioactive mixed wastes under today’s regulatory definitions. Migration of 
chemical constituents from the waste constitutes migration of the waste; therefore, any treatment 
actions applied to the waste or to soil, air, or groundwater contaminated by migrated contaminants 
may constitute management of hazardous or mixed wastes, or may generate wastes (e.g., treatment 
residuals) to be managed as hazardous or mixed wastes. Applicable regulations would include RCRA 
regulations (40 CFR 260-264268, and 270) and the Idaho hazardous waste management reguiations 
(Title 1, Ch. 5). Other guidances to be considered include DOE Orders 548O.lA .5480.1B, and 
5820.2. 

Treatment activities resuiting in discharges io air, surface \sraier, Oi ihe gioutid-water will need 
to comply with the following: 

. Rules and regulations for the control of air pollution in Idaho 

. Federal Clean Air Act 
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. Idaho water quality standards and wastewater treatment requirements (Title 1, Ch. 2) 

. Licensing requirements for land disposal of radioactive waste (10 CFR 61) 

. Federal Clean Water Act 

. Federal and State of Idaho underground injection control regulations. 

Treatment of drinking water or replacement of the titing potable water system would have 
to comply with Idaho drinking water regulations and the Federal Safe Drinking Water Act. 

Other requirements can be identified based on specific remedial action alternatives or 
technologies being considered for the SDA. Thii would include all pertinent DOE-ID and EG&G 
Idaho requirements for design standards (such as seismic and tornado), operating requirements, and 
discharge/exposure limitations as well as compliance with the National Environmental Policy Act 
(NEPA). 

3.5 Preliminary Assessment of Potential Impacts to Public Health 
and the Environment 

3.5.1 Objectives 

The objectives of this section are to 

. Identify site VOCs that will be evaluated in the baseline risk assessment 

. Identify gaps in the existing data base. 

3.5.2 Target Volatile Organic Contaminants 

investigations have been conducted to estimate ilie concenitaiion ievels of ‘known and 
suspected VOWS located in the SDA vadose zone as discussed in Section 3.3. Much of the data from 
these investigations has been summarized (SAX 1989), and the maximum concentration of VOCs 
reported in environmental media are presented in Table 3-18. This table gives an indication of the 
km.%” ̂ F “,.“+““.:“““lr As,ar,nA ““A tl.n mP”L..,,... r,Tnr~ntmtir\nr ,.l..~“,e.A Tnfnrm.tinn n” ,Jpwi “I WULPIIIIII~IIW uc,III,w “I,” LU.. ,I.-,,,“,,, wIIK,a.IY..“a” ““Yll.-. I..&” . . . . “I.“.. U.. 
radionuclide and inorganic contaminant concentrations is included in Table 3-18; however, thii 
information will be addressed in another operable unit. Contaminants of concern, thus far, have been 
identified from historical records and past studies. 

The nature and extent of soil and groundwater contamination have not been sufficiently 
determined to permit computation of accurate contaminant concentrations, identification of 
contaminant boundaries, selection of indicator chemicals, and development of quantitative estimates 
of the potential health risks to site workers and the general public. 
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3.5.3 Conclusions 

Two conclusions may be drawn from the current data base and preliminary exposure indices: 

1. An insufficient data base currently exists to comprehensively characterize site 
“-..r”-:m”i w,,,(1,,,, uauo,. a,,” ,“yv’,,,,. ,j”Y,‘L..” . ..- “....“” ..-.. -. . ..- .I.. r-‘-~-‘~ -.., . ^“A l - ..P.....:t “...x”t:tsti.,‘% m.,ml..n+ir\n nf tlw rick nnt,=“til,,” inr,,rrpn h” pk. .._+___-- -, i--i 
workers, the general public, and the environment. Therefore, an extensive evaluation of 
existing data and a comprehensive Remedial Investigation program is required to compile 
the data sufficient to characterize site contamination conditions. 

2. Exceptionally high preliminary exposure indices were computed using reported maximum 
contaminant concentrations and the preliminary remedial action levels proposed by SAIC 
(1989). While these exposure indices may overestimate actual overall exposure conditions 
at the SDA, they do indicate that potentially hazardous contamination areas exist, and that 
additional data are required to identih these areas. Once the necessary data are obtained, 
a quantitative baseline risk assessment may bc conducted following the procedures 
outlined in Section 5.2. 

3.6 Preliminary Remedial Action Objectives and Aiternatives 

Preliminary general response objectives and media-specific remedial action objectives have been 
established for the SDA In the absence of known contamination levels or established action levels 
for most media, remedial action objectives containing generai action ievels were deveioped. 
Section 3.6.1 provides a discussion of the preliminary objectives. 

A preliminary list of remedial alternatives has been developed for each medium baaed on the 
preiiminaly remediai action objcciives. A disc-ussioii Of ibe ldkiiki~~ list of a!tc;;;a*+s is presented 
in Section 3.6.2. 

3.6.1 Preliminary Remedial Action Objectives 

General response objectives derived from RI/‘FS objectives (Section 4.1), have been established 
that provide a framework for future analyses. The major concerns regarding contaminants at thii 
time are risks to RWMC workers, the continuing need for a water supply at the RWMC, and 
continued migration of volatile organics from buried waste (SAIC 1989). The following list includes 
the preliminary general response objectives that have been identified to address these concerns. The 
general response objectives that have been developed are consistent with the goals set forth by DOE 
for environmental restoration projects at DOE sites (DOE Order 5400.1). The objectives include 

. Protect human health and the environment 

. Mitigate contaminant migration beyond the INEL boundary 

. Minimize contaminant migration originating at the SDA 

. Comply with applicable local, State of Idaho, and Federal (DOE, EPA, and Nuclear 
Regulatory Commission) regulations 
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. Minimize further migration of VOC contamination in the vadose zone to other 
environmental media (groundwater, surface water, air, etc.) 

. Minimize SDA and INEL Site worker exposure to chemical waste constituents and 
hazards. 

‘Ihe EPA has identified nine criteria to be applied in evaluating and selecting remedial action 
alternatives. Of these, overall protection of human health and the environment and compliance with 
ARARs or Federal and State environmental and public health laws are considered the two threshold 
,4,PAl A.., m..c+ I..% CI+:&PA Frrr mn ~,t,w.“c,t;.,.3 tn I.,&. Anih,.” fnr r.“,,T.t;nn Ill.ll.Y ..I”. a..-. “1 YY..Y..II ..z. “.* “..v...“...- .- I- -..b .1.- _-. I -.-“..-I. These two thresho!d 
criteria are the basis for developing cleanup levels for site remcdiation. These cleanup levels or 
remedial action goals are chemical-specific levels established for each chemical in each exposure route 
of concern, and serve as the foundation for developing and evaluating remedial action alternatives 
and for estimating associated casts. ‘Ihe other seven criteria are Ion!-term effectiveness, reduction 
of toxicity, mobility and volume through treatment, short-term effectiveness, implementability, cost, 
state acceptance, and community acceptance. 

Using the general response objectives as a basis, preliminary media-specific remedial action 
objectives have been developed and are listed in Table 3-25. Because action levels have not been 
established, the objectives reference the risk assessment as the source of the chemical/specific action 
levels. The media for which the objectives were developed include the waste source material, surface 
soils, basalts and interheds (vadose zone), surface water, groundwater, and air. With the exception 
of the waste source materiai, contamination has been detected in oniy one of the media above 
expected ARABS. Analyses of current (Leenheer et al. 1984 and Mann et al. 1988) sampling data 
have found no indication of hazardous or radioactive materials above expected ARARs being present 
in any of the media except the groundwater. Carbon tetrachloride has been detected in one well 
---.-I- 1.11-11 00, _. 1-..-L -,:A. .I.. “t. ̂ __^ .I.^ .3-:-L:“” __.“.,._ “r^-A^“A^ P..Ll^,...al, ““-.a^” ,.c A, san,p’L: (vvti,, 00, ar 1S”S,S arrgu,,y awvc. LUG “Llllr.uly) WllLC, J,PII”(IIus. uu”uq”r,rk Y”“y”“‘~ “L . ..I 
well has not resulted in detection of carbon tetrachloride in similar concentrations to the above 
sample (Leenhccr et al. 1984). 

If [c!,cp mnnitnrinn nf nir water end anil APtPrta hazardnllr mnrtitm=mts nhrwe e~tahiished . ..-....-... -~ -_ “._( ..“_“_) “._” _“.. --_-_- __---_--- ____ -._.--...- --- - 
action levels, remedial action objectives for human health and the environment will be developed that 
specify the contaminants of concern in each media, the exposure routes and receptors, and an 
acceptable contaminant level for each exposure route. An acceptable contaminant level is the cleanup 
criteria set by the IDHW and EPA 

The remedial action objectives related to environmental protection are usually intended to 
either preserve or restore a resource (such as groundwater). As a result, environmental protection 
objectives should be to reach cleanup levels, if possible. 

3.6.2 Preliminary Remedial Alternatives 

The objective of this section is to identify preliminary remedial alternatives that could satisfy 
remediation objectives discussed in Section 3.6.i. Tine foiiowing five remediai aitemativcs are 
presently being considered: 
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Tnble 3-25. Preliminary media-specific remedial action objiectives. 

Environmental media Fo!r human health For environmental protection 

!Smface soils 

IBasalt and interbeds 
((vadose) 

Groundwater (Snake 
:River Plain Aquifer) 

If it is determined that emissions above action levels 
established by the final ARARs or Risk Assessment 
are occurring, sounx control measures will be. 
implemented to prevent inhalation, ingestion, or 
dermal contact. 

If it is determined that contamirtation above action 
levels est,ablished in lthe final ARARs or Risk 
Assessme,nt has occurred, the quiantity, mobility, 
and/or toxicity of the organic contaminants will be 
reduced i:o prevent ingestion, dermal contact, or 
inhalation of contaminated material present at 
concentrations above allowable hmits. 

If it is determined that contammation above: action 
levels established in ,the final ARARs or Risk 
Assessme:nt has occurred, the quantity, mobility, 
and/or toxicity of the: organic contaminants will be 
reduced to prevent ingestion, de,rmal contact, or 
inhalation of contaminated matezrial present at 
concentrations above allowable liimits. 

If it is determined that contamination above: action Mitigate the deteriorat.ion of water quality (beyond 
levels established in the final ARARs or Risk acceptable limits) in drinking water wehs tapping 
Assessme:nt is occurring, source control mea,sures will the Snake ‘River Plain Aquifer downgradient of the 
be implemented to prevent contamination a’f the SDA 

Mitigate deterioration (beyond acceptable limits) of 
the air and biota. 

Mitigate migration of organic contaminants that 
would restdt in contam,ination of other media 
beyond acceptable limits. 

Mitigate migration of organic contaminants that 
would result in contamination of other media 
beyond acceptable limits. 

groundwater aquifer. 



ocvz Final Work Plan 
Rev. 1 

June 1992 

1. In Sihr Z’rearnrent. Includes methods for chemical, biological, or physical manipulations 
that degrade, remove, or immobiiize contaminants in piace. in situ chemicai and physicai 
treatments have not been successful in treating or immobilizing VOCsh Although Vapor 
vacuum extraction (VW) may be considered an in situ physical treatment, it is a 
candidate technology that will be further developed in a treatability study. 

2. Elrcavution, Treamtenr, end Disposal. Includes removal of the contaminated subsurface 
(matrix and contaminant), treatment, and disposal. Treatment might include thermal or 
chemical processing to remove the hazardous components from the matrix material. 

3. Instirufional Controls. Includes fencing or other methods of limiting access. 

4. Containment. Includes site capping, grout walls, or other geologic barriers, 

5. No Action. No action will be taken to alter the site, although the area will continue to 
be monitored. 

h. Personnel communication with Gary Dintsch, Hazwrap, Martin Marietta Energy Systems, Inc. Oak 
Ridge, Tennessee. 
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